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Thread roller straightens studs for Corvair bolt-together engine—see page 93 
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EXTERNAL HYDRAULIC POWER UNIT 
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tight cabinet at the rear of the 


‘ 
( sompletely new from base to bridge, this double-end Bore- For complete information on all the time-saving, labor- 
saving features of this versatile new machine, just call your 
Heald engineer, or send for Bulletin No: 2-322A. 


Matic meets all JIC standards— gives you new precision and 
economy for high production Borizing of medium to large 
size work. 

Hydraulic valves and power unit are outside of the base, 


PRECISION ROTARY INDEXING FIXTURE, 


preventing thermal distortion, providing maximum access- 
Shown on the machine above is a new electronically-con- 


ibility and contributing to sustained high precision. Control 


valves, mounted on hydraulic manifold plates at each end 
of the machine, are of standard, interchangeable design, 
easily accessible and individually replaceable. Bridge set- 
backs are infinitely adjustable on slotted pads, permitting 
optimum relationship between work and tooling. And a 
full-length table pad increases the capacity of the machine 


trolled rotary indexing fixture, adjustable for any desired 
number of equally-spaced indexes from 4 to 500,000, per- 
mitting precision drilling or boring of accurately-spaced 
holes on one or more bolt circles. Holes with the same 
spacing are Borized in a fully automatic cycle, resetting the 
controls only when spacing is changed. 


It PAYS to come to Heald 


THE HEALD macnine comMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 
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METALWORKING REPORT... 


... what's new and significant in manufacturing techniques and materials— 
direct from our own staff and round-the-world news bureaus 





CUTTING . . . Powdered-metal toolholders that absorb vibration and 
conduct heat away from the mechanically clamped cutting inserts are now 
being marketed by Ferro Powdered Metals. The material is Copper-infil- 
trated powdered iron, claimed to have four to five times the life of 
conventional holders and to improve insert life of single-point, cutoff, 
and milling cutters. The line is called "Ferro Damp," after the vibration- 
dampening qualities of the powdered metal. 

















FORMING . . . Coil stock as thick as 3/4 in. is now being fed to presses 
by simple uncoilers built by Waterbury Farrel, according to Minster Machine 
Co. Coiled thick stock eliminates waste at start and end of 12-ft bars. 
Forming operations on thick copper are slow, and heat buildup from one 
operation must not be lost before the next starts because heat is required to 


help the metal flow. 








ASSEMBLY . . . Quick cammed fastener for 

non=-blind applications replaces screw and 

nut. Crossbar between cams (see sketch) J y 
Slips into shank slot, then cam element y f fi_— 
is pushed over its high point. Several companies with products that 
require field maintenance are ordering the fastener because it can be 
unfastened so quickly. However, it will not open even under heavy 
vibration unless snapped back. Row Products, the manufacturer, says it 
will be priced slightly less than domestic screw-nut assemblies. 











FINISHING... anodized coatings on aluminum have been produced at 
Boeing Aircraft with de-ionized water that has a maximum of dissolved solids 








at l2ppm. Lower anodizing voltage (20 instead of 40 volts) also improves 
the process by increasing coating thickness and improving color matching. 
The company also has a portable anodizing process that repairs marred areas. 
It replaces conventional repairing with organic coatings, producing a 





finish 


INSPECTION . . . Strip-off film saves magnetic-particle-test results 

for analysis and record. The "Recordaflux" system, developed by 
Instruments division of the Budd Co, produces a strippable film with 
solutions that contain the magnetic particles. These are frozen in place 
after treatment in solution for 8 to 28 minutes. The test indicates pinpoint 
flaws, surface inclusions, and spotweld areas (particularly on stainless 
and possibly low-carbon steel). Weld tensile and shear strengths can 

be deduced by correlating them to weld areas shown. 
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that sprays tinning metals, chemical cleaner, and flux. The metal surface 
only has to be cleaned, then sprayed, to produce a pre-solder tin or 
even a final joint where both parts are sprayed--such as mating copper 

or galvanized fittings. After spraying, the parts must be heated to 
soldering temperature, where the materials form a tinned coating. The 
product is made by Wright Mfg Co, Cleveland--see pll19. 





WELDING . . . Poor heat conductors make good weld backups, improving the 
quality of aluminum welds by allowing longer out-gassing time with 
subsequent lower porosity, according to manufacturing development 
engineers at Boeing Airplane Co, Seattle, Wash. Added attraction is a 
20% increase in travel speed for a given weld current. Backups made of 
titanium honeycomb panel produced best test results, but the engineers 
recommend solid titanium for general uSe. 














CUTTING . . . Pressure reservoir for mist-cooling system from Bijur is 
Claimed to eliminate the usual problems caused by erratic coolant flow. 
The reservoir is fed by shop air-line pressure to stop sputtering and 
keep the cooling effect constant. Packaged unit includes reservoir, 
filters, trap, regulator, gage, solenoid valve, and conduit box. Both 
pressure and wetness are adjustable for the job. 














FINISHING . . . Lockheed stops hydrogen absorption into a base metal by 
adding a special nitrate solution to a cadium-plating bath. The aircraft 
company says this technique eliminates any loss in steel tensile strength 
and allows considerable weight reduction in airframes. Hydrogen normally 
released in the bath is absorbed by the additive. Lockheed is licensing 
this process; also has a patent on a new brightener that increases plating- 
bath throwing power. 

















WELDING . . . A gooseneck Tig-welding torch can be bent to any desired 
curve for angle welding and for hard-to-reach places; substitutes for a 
large inventory of angle-head torches. It's flexible the way a gooseneck 
lamp is flexible, and once bent it will hold that shape until changed. 
Made by Falstrom Co, Passaic, N J, the torch is available in both air- 
cooled and water-cooled models with various ratings. 





Continued on next page 





Coming in AM/MM 


© How to select adjustable-speed drives 


® Incentives for job-shop assembly 


© Tips on heat treating nickel and silicon steels 
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METALWORKING REPORT . 


MATERIALS ... Stiffer glass fibers—by 50%—will go into Air Force missile 
parts such as filament-wound rocket-motor cases. Owens Corning developed 
the fibers for weight savings in reinforced plastic laminates. Advantage: 
Greater part rigidity with no loss in strength. Possible commercial future: 
More penetration into metals field where metal is now required to hold 
product contours. 








INSPECTION . . . Measurements by different labs can be evaluated mathe- 
matically by a system devised by J Mandel and T W Lashof of National 
Bureau of Standards. The technique has so far been applied to problems 
involving the physical and chemical properties of materials. This 
system may also be helpful in correlating results in government and 
industry gage laboratories. 














HEAT TREATING . . . Fluidized-bed furnace works on the salt-bath principle 
but the liquid is a dense dispersion of refractory particles suspended by 
a stream of heated atmosphere. Type, size, and shape of the particles, 
and the flow rate, can be varied to change the heat-transfer rate and to 
produce quenching effects. The furnace is a development of General 
Electric; operates up to 1700 F for any heat-treating process. 














MATERIALS HANDLING. . . "Escaveyor" is a compact vertical conveyor that 
has flexible work-carrying platforms (linked slats) connected by continuous 
chain. A part enters the unit at a flat stage where a group of slats is 
level. The slat group rises or lowers, then starts the part on its way 
again. Slats articulate around wheels and return to the start position. 
Builder is Standard Conveyor Co. 
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' CINCLS$NATI. 


Exposition revealed many cost-cutting possibilities 


~ Mpe 


Threut-away Tool Cats 


mow employed for SURFACE BROACHING 


| 
\ ’ 
,™ \ 


Throw-away tool bits, so called because they are thrown away rather than 
resharpened after becoming dull, have long been recognized as a promising 
approach to cost reduction. Of course the technique cannot be applied indis- 
criminately. The price of throw-away vs. conventional tool bits must be 
considered, along with a detailed analysis of other factors such as cost of 
resharpening, number of parts per grind, lot sizes, availability of proper 
cutter grinding equipment and the skilled manpower to operate it, the possi- 
bility of increased rate of metal removal, etc. 

In the past, throw-away tool bits have been very successful in turning, 
milling and planing operations. Surface broaching is the latest candidate. 
Through an ingenious tool holder arrangement, developed by Cincinnati 
Milling’s Special Machine Division, throw-aways are used eight times before 
discarding. Let’s assume that we have sintered carbide bits. Using only one 
cutting edge, 20,000 or more parts can be broached. The bits are unclamped, 
turned 90° and the second edge is available to broach another 20,000 parts, 
and so on. Both sides of the bit are used (negative rake angle). Then there are 
eight cutting edges, as indicated in the drawing below and demonstrated by 
Mr. Altbaier, Manager of Sales, Special Machine Division. 

And now turn the page to see two outstanding examples of Cincinnati 
Hydro-Broach Machines, equipped with throw-away tool bits. Special 
Machine Division, The Cincinnati Milling Machine Co., Cincinnati 9, Ohio. 


® 


Ty CHAAR 
Sut INNANNAINAL 


a throw-away tool bit as he demonstrates how throw-aways 
are applied to broaching. (Patent pending) 


CINCINNATI 


SPECIAL MACHINE DIVISION 


DESIGNERS AND BUILDERS OF 
SPECIAL MACHINES 
VERTICAL AND HORIZONTAL BROACHING MACHINES 
COMPLETELY AUTOMATED PRODUCTION LINES 





CINCINNATI Surface Broaching Specialists 


consider everything... Including 


Thirteen sizes of main bearing caps are surface broached on this CINCINNATI Horizontal Hydro- 
Broach Machine. Throw-away tool bits help in keeping costs at a minimum while producing 80 
parts per 48 minute hour. Catalog M-1910 contains specifications. 


DESIGNERS AND BUILDERS OF SPECIAL MACHINES © VERTICAL AND HORIZONTAL BROACHING 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI. 9, OHIO 
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Twin rams with duplicate tooling on this CINCINNATI! Duplex Vertical 
Hydro-Broach are responsible for a production rate of 325 parts per 48 
min. hour. Operation—broach flat surface of compressor cylinder heads. 
Throw-away tool bits are one of the many plus factors in reducing costs 
to a new low. Catalogs M-1745-1 and M-1848-1. 


MACHINES © COMPLETELY AUTOMATED PRODUCTION LINES 





How will broaching stack up against milling or other 
machining methods? Cincinnati Milling’s Engineer- 
ing Service Specialists can give you the answer. How 
will throw-away tool bits for broaching stack up 
against those requiring resharpening? Cincinnati Mill- 
ing’s Engineering Service Specialists can answer that 
too. These men consider every facet of machining 
cost. Throw-away tool bits for broaching, a new idea 
offering substantial cost reduction, was one of the con- 
siderations in tooling up the two Hydro-Broach Ma- 
chines illustrated at the left. The throw-away idea 
won out by a wide margin, and with highly gratifying 
results. 

Horizontal Hydro-Broach Machine, far left, 
broaches several surfaces on 13 sizes of main bearing 
caps. Fixtures are the progressive type, for the follow- 
ing sequence of four operations: 1) thrust face, 2) 
opposite thrust face, 3) bolt head seats, 4) half bore, 
joint face, bearing lock and chamfer. Cutting tools for 
the half bore and finishing operations are the con- 
ventional brazed carbide type, while others are throw- 
aways. In actual production during the past several 
months, tool bits are indexed every 24,000 to 29,000 
parts, and eight cutting edges are used. 

Duplex Vertical Hydro-Broach Machine, l\eft, is 
broaching the bearing surface of compressor cylinder 
heads, producing two parts each machine cycle. At 
80% operator efficiency, 325 parts per hour are sur- 
face broached. Here, too, throw-away tool bits give 
this fine machine an extra measure of low-cost per- 
formance. Standard cost-reducing feature-advantages 
include tilting tables, for fast, safe work handling . . . 
automatic clamping operated by cycle start buttons 
. » automatic pressure lubrication . . . hardened and 
ground ways. 

These two machines are typical examples of the 
advanced thinking and modern approach to low-cost 
production which Cincinnati imparts to broaching 
machines, production lines and every type of equip- 
ment built to your requirements by the Special Ma- 
chine Division. Many specialists in this Division are 
available to study your machining problems and rec- 
ommend equipment to reduce costs and improve 
quality. May we hear from you? 


CINCINNATI 


SPECIAL MACHINE DIVISION 
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now you can check & record 
fine-pitch gear accuracy 


magnirica 


on the No. 4 Fellows Red Liner 


Now, the No. 4 Red Liner makes a 4 
es 2¥- 4 





“composite” checks on the finest instru- 
ment gears with unbelievable accuracy 
and sensitivity. 1600 to 1 magnifications 
are obtained with the electrical recording 
system which gives a written, unbiased 
record for instant reading or for proof- 


of-accuracy files. 


One report states — “11 teeth, 200 
D. P. pinion backed up to a 100 tooth 
gear on a cluster, checked easily on the 
No. 4 Red Liner.” 


The job shown is 96 pitch with 22 
teeth on the small gear and 80 teeth on 
the larger gear. The pinion shaft rides in 


vees in a turret-type fixture. 


Fellows inspection units cover a range 
from the tiniest instrument gear up to 


some that are 24 inches in diameter. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 
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Investigate the full line of 


No. 4 Fine-Pitch No. 8M No. 20M No. 12H Lead No. 12M Involute 
Red Liner Red Liner Red Liner Measuring Measuring 


THE 
PRECISION 
LINE 


Gear Production Equipment 
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LANROLL attachment 


exclusive 


The LANROLL Attachments offer certain 
features of design that ensure greater accuracy, 
flexibility and economy not generally found in 
Thread Rolling Tools. The LANROLL 
Attachment (capable of producing straight or 
taper threads) is primarily for application to bar 
automatics, but may be applied very successfully 
to the cross slide of a lathe with power feed. 

Five sizes of the Attachment thread all diameters 
from +5 to 134” (1/16” to 114” pipe). For 
additional detailed information, please request 
Bulletin G-96. 


LANDIS Machine COMPANY 


WAYNRESBORO + PERARSVLUARTIA 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 
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1. Disengaging the attachment 
from the shank for servicing and 
tooling changes without disturbing 
the original set-up is made possible 
by the simplicity of design. The 
shank maintains attachment 
set-up position and remains 
clamped on the tool slide. Removal 
of the attachment from the shank 
simply requires that a single 
retaining screw be released and the 
shank pin withdrawn. (Figures 

1 & 2). 


2. Tipping avoids indexing 
interference on bar automatics 
having a limited tool slide move- 
ment. When necessary, the basic 
design permits the attachment to 
radially pivot away from the 





permits: an attachment of heavier 
construction, 





minimizing 
deflections and assuring exact 
sizing; larger roll diameters for 
greater rolling efficiency ; and more 








8. A Gage quickly determines 
the precise position where the 
vertical centerlines of both the rolls 
and workpiece coincide. After the 
attachment has been positioned 
horizontally in relation to the 
prepared workblank, the setting 
gage is slipped over the shank pin. 
The high point of the machine’s 
feed cam is established, and the 

tool slide is advanced until the gage 
abutts with the O.D. of the 
workblank (Figure 3). 


figure 3 
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LANDIS @ 


grinds more usable pieces... 
gives highest operating efficiency 





A new Landis grinder with MICROFEED 
assures cylindrical grinding precision 
to your specified tolerances on a 


production basis. 


MICROFEED is a new ultra-fine wheel feed 
to final size that automatically cancels 
the many variables that are common 


to all precision grinding feeds. 


Semi-skilled operators using MICROFEED 
produce highest quality work, 


LANDIS 


precision grinders 


LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 
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NEW Warner & Swasey 


AS A PRECISION CHUCKING TURRET LATHE... 


It is a heavy duty preci- 
sion finishing machine 
with the power and rug- 
gedness for preliminary 
roughing operations, too! 


Warner & Swasey’s New No. 2 
Micro-Cut Precision Chuck- 
ing Turret Lathe combines 
into one machine the indi- 
vidual metal removal capabili- 
ties of first operation roughing 
machines and second opera- 
tion precision finishing ma- 
chines. As a result, more work 
pieces can be machined com- 
plete in a single chucking — 
job scheduling is simplified— 
concentricity tolerances are 
held easily. 

With the No. 2 Micro-Cur 
you can handle a wide range 
of small, complex, close toler- 
ance work pieces in all 
materials—and do it on a pro- 
duction basis. 

For full information on the 
new No. 2 Micro-Cut Turret 
Lathes call your W/S Field 
Engineer, or write to The 
Warner & Swasey Company, 


Cleveland 3, Ohio, 


SPECIFICATIONS 
14” Dia. 
GE ccbdccccseddbececes 6” 


EIGHT STATION CROSS SLIDING wer 
Max. cross travel 
Six cross feeds 
Six longitudinal feeds, .0015 to 017 


SPINDLE SPEEDS 
Three ranges of six, 50 to 3000 rpm 


MOTOR — Two speed 5/24 hp 


EIGHT-STATION CROSS SLIDING TURRET features a new Curvic 
Coupling mounting for the ultimate in precision alignment and rigidity 
under cut. Power feed pressures are uniquely adjustable for extra accu- 
rate, automatic “knock-off” in both cross and longitudinal direction, 
‘Tangential “T” slots for mounting turret tooling reduces setup time. 


CIRCLE 163 READER SERVICE CARD 





| No.2 Micro-CuT 


AS A UNIVERSAL TURRET LATHE... 


it is the first 1%” capacity turret lathe with full 
universal, power feed cross slide plus greater 
accuracy and heavier metal removal capabilities. 


The new No, 2 Micro-Cur Universal is a new kind of turret 

lathe, especially designed to handle close tolerance work up 

to 114-inch diameter—in all types of materials—in small to 

medium lot sizes. It is quick to set up, easy to operate, and is 

available for either bar or chucking work with plain or universal SPECIFICATIONS 

cross slide. The No. 2 Micro-Curt is ideally suited to handle a 

wide variety of small diameter turning work in those fields 

where extreme accuracy, even with heavy metal removal, is BAR CAPACITY ~ Round 

essential to profitable operations. Square 

To get the complete story on the new No. 2 Micro-Cur — 
Universal Turret Lathe call your W/S Field Engineer, or CHUCK DIAMETER 
write direct to The Warner & Swasey Co., Cleveland 3, Ohio, PWR Vongitudina LR aes Ciiectckcae deboivadadis 0015 to .0173 
PR  ceiiadn dua centihetendb ices xedadnduewe .0014 to .016 

oF SPINDLE SPEEDS 


< iM is ce | a La is Three ranges of six 
- so \F] 7 MOTOR — Two Speed 5/2% hp 


- ee | & be we, rT. ee 

(a (See s' wy a UNIVERSAL CROSS SLIDE AND THREE JAW CHUCK. The 
: ° No. 2 Micro-CuT Universal cross slide, with square turret 
featuring a curvic coupling locating and locking mechanism, 
has power feed in both cross and longitudinal directions. Feed- 
ing pressures are uniquely adjustable through three ranges — 
from a “heavy” setting for rough cuts to a “light” setting for ex- 
tremely accurate, automatic knock-off of precision finishing cuts. 
Two and three-jaw, hand or air operated chucks are available 

for holding small castings, forgings and bar stock slugs. 


You can produce it better, 
faster, for less...witha 


WARNER & SWASEY 
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JONES & LAMSON 


“AUTOMATION” 


Turret Lathes 


16 
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the man who needs 
Fale mest: letalial- miele) mb 


already paying for it 


Completely automatic turret lathe 
gives peak production efficiency 


J & L’s new, completely automatic turret 
lathe sets a new high standard of efficiency for 
both bar and chuck work. Now, for the first 
time, you have the versatility of turret lathe 
tooling combined with completely automatic 
operation. All machine functions and se- 
quences are pre-selected and programmed by 
the operator or set-up man, from a staging 
panel during initial set-up. 

The automatic machine characteristics of 
this new lathe include fast motion, variable 
speed selection, spindle speed selection, turret 
indexing, coolant on and off, bar feed, and 
cycle stop. 

A noteworthy feature is the automatic 
operation of a 12-speed hydraulic clutch 


° Automatic Lathes . Tape Controlled Machines 


headstock combined with a 24” saddle motion 
which is actuated by a closed-loop, two-stage 
hydraulic servo system. 

The cross slide has a 14%” stroke and drive 
similar to that of the saddle, and has several 
automatic cycles, as programmed from the 
staging panel. Three speed ranges are avail- 
able: 20 to 1000; 30 to 1500; and 40 to 2000 
RPM. Power is from a single speed motor 
(up to 40 HP). Feed range is from .750” per 
minute to 30” per minute for the saddle, and 
from .375” per minute to 15” per minute for 
the cross slide. 

Send now for our folder on this remarkable 
new machine. Jones & Lamson Machine 
Company, 502 Clinton Street, Springfield, Vt. 


Thread a Form Grinders @ Optical Comparators . 


Thread Tools 
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Disc with heat resistant BK bond increases production 70% 


Grinds over 70,000 washing machine gear cases per disc 
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For your cylindrical grinding 

..+-Norton brings you cylindrical grinders which 
provide a new higher wheel speed of 8500 SFPM. In test 
after test Norton Machines using “high-speed” Norton 
wheels have proved their ability to operate at this new 
high speed — safely, steadily and with production 
advantages never obtained before. 


These Norton cylindrical production grinders — now 
called the Series 8500, and so identified with a name 
plate — include the Type CTU Cylindricals, Angular 
Wheel-Slide grinders, No. 2 Centerless and the Type 
CP-1 PLUNG-O-MATIC®. Similarly, Norton high-speed 
wheels have been tested and approved for 8500 SFPM 
and carry the new checkered-flag stencil. 


Remember: it took a great deal more than stepping up 
spindle speeds to assure the greater productivity of Series 
8500 machines. 


Fluctuations in wheel energy, mechanical energy, 
tangential force and many other factors had to be care- 
fully considered before final approval of designs. 


As a result, Series 8500 grinders 
produce more pieces-per-hour at 
lower cost-per-piece . . . provide 
finer finishes for improved product 
quality . . . and their higher speed 
reduces wheel dressings for longer wheel life and lowered 
wheel cost. 


For your surface grinding 

. .. Norton Type S-3 hydraulic surface grinders are now 
available with table speeds stepped up to a new high 
of 150 FPM. 


This is another Norton achievement to bring you 
faster production than ever before. And, like the Series 
8500, the Type S-3’s are engineered to provide better 
production and product quality as a benefit of higher 
table speed. 


Available ‘n 6” x 18” and 8” x 24” sizes, Type S-3 
surface grinders are fast and accurate on long production 
runs or toolroom grinding. They handle taller work- 
pieces ...are equipped for fast positioning, better 
sighting and loading ... and their faster table speeds 
mean less heat damage to workpieces. 


Learn how Norton developments are bringing more 
and more advantages of the speed age to many types 
of grinding. And call your Norton Man — a trained 
Grinding Engineer — for details on how these advan- 
tages can be brought to your own production. Or write 
to NORTON COMPANY, Machine Tool Division, 
Worcester 6, Massachusetts. 


District Offices : Worcester, Hartford, Cleveland, Chicago, 
Detroit. In Canada; J.H. Ryder Machinery Co., Ltd., 
Toronto 5. 


From Norton... 


for Faster 
Grinding 
... Cylindrical 
or Surface 


Only Norton provides 150 FPM 
table speeds on surface grinders. 


18 CIRCLE 167 READER SERVICE CARD American Machinist/Metalworking Manufacturing + October 31, 1960 








Only Norton provides 8500 


SFPM wheel speeds on 
cylindrical grinders. 


MACHINE TOOLS 


75 years of... Making better products 
---to make your products better 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Refractories + Electro-Chemicals — BEAR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
MACHINE TOOL DIVISION: Grinding and Lapping Machines — 6 & E DIVISION: Shapers + Gear Cutting Machines + Gear induction Hardeners 
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as the first to recognize the unpar- 
alleled advantages of the Norden System of 
Numerical Control when applied to a Gray 
Horizontal Milling and Boring Machine or a 
Planer Type Milling Machine. 





Gray was the first to introduce this superior 
control that was jointly developed by Gray 
and Norden. 


Consider these salient features: 


@ Read-out. A visual display clearly indicating 
at all times the exact location of a machine tool 


element. 


@ Zero Off-set. Ability to establish zero read-out 
on the display at any predetermined reference 
point on the work piece. Operator then reads 
drawing dimensions on display unit. 


@ Work to closer accuracies. Overall accuracies 
within .001”. Unaffected by line voltage. 


@ Greatest productivity over prolonged period. 
Replaceable modular construction facilities quick 
servicing. 


@ Progressive steps to full tape control. Each 
phase may be purchased individually. 


Sore veges “eth 


Horizontal Milling and Boring Machines 
Planers « Planer Type Milling Machines 
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Temperature in this stainless steel rotary 
salt dryer will be 1600°F from combus- 
tion gases. It’s used to demoisturize salt, 
one step in making high octane gas. C. O. 
Bartlett & Snow was the fabricator. They 
chose stainless steel because of its out- 
standing high temperature strength and 


resistance to high temperature oxidation. 


COLD... 


—443°F is only 16.4 degrees above 
absolute zero. That’s one reason stain- 





less steel is used in this heat transfer 
unit that helps simulate outer space con- 
ditions of near absolute zerotemperature 
and one-billionth of an atmosphere. The 
all-stainless unit is named ‘‘PLATE- 
COIL,”’ manufactured by Tranter Manu- 
facturing, Inc., Lansing, Michigan. 


(iss) Stainless Steels... 
no other metal makes 
such a material 
difference in 
so many applications 








rrr, 


This mark telis you a product is made of modern, dependable Steel. § Steel 


..,and in between 


No material can match stainless steel’s versatility. Stain- 
less steel offers designers and fabricators a unique com- 
bination of properties: superior strength, extraordinary 
corrosion resistance to an enormous variety of reagents, 
outstanding high temperature properties, and appear- 
ance. It is easily fabricated and; because stainless steel 
lasts longer, actually costs less in the long run. If you have 
a selection or delivery problem, ask your USS representa- 
tive or nearest steel service center. 


USS is a registered trademark 


United States Stee! Corporation — °ittsburgh 
American Steel & Wire — Cleveland 

National Tube — Pittsburgh 

Columbia- Geneva Stee! — San Francisco 

Tennessee Coal & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 








tes 








All industry is talking about the new Van Norman 


s 


Massive construction of the 
VN Centerless Grinder carries 
from mounting feet right up to 
the heavy duty, precision spin- 


dies to hold rigid production 


NO DEFLECTION tolerances. 


HERE MEANS. .7==ssq 
| 


MAINTAINED 


= 


Heavy duty, unit type 


——— REGULATING 
WHEEL 
SPINDLE 


GRINDING 
WHEEL 
SPINDLE 


TOLERANCES HERE 


ie INFEED 


Grinding and _o 
Wheel Spindles, back 

up by massive VN con- 
struction, assure main- 


NO DE 1 —d| 


tained precision in the 
workpiece—no squeeze- 


out even during fast 


infeeding. 


NEW VAN NORMAN GRINDER TRIPLES 


VN 2C Centerless Grinders turn out famous cutting tools with spectacular speed, 


Production rates at Morse Twist Drill and Machine 
Co., in New Bedford, Mass., boomed when new Van 
Norman 2C Centerless Grinders were put to work. 
One of these rugged, heavy-duty machines actually 
combines the output of three centerless grinders! What’s 
more—one man at Morse can set up and operate three 
VN 2C’s simultaneously to turn out 5,000 precision- 
ground drills an hour. Previous box score: one man; 
one machine; only 800 drills an hour. 
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300% Faster Output To Close Tolerances— Work speed is 
hand-wheel regulated, gives an infinite RPM range to 
regulating wheel drive. The grinding wheel—large 24 x 
8 x 12 inches—is profile diamond dressed, and increases 
machine efficiency by producing more pieces per dress- 
ing. Special tooling provides automatic operation for 
grinding with hopper feeding, and a unique unloading 
method. Traditional Morse quality is maintained by 
holding tolerances of 0.00025. 


VAN NORMAN 


SPRINGFIELD 7, MASSACHUSETTS 
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PRODUCTION AT MORSE 


versatility, precision, economy 


On Any Job, More Work Per Operator Per Work Shift — 
with the fast. versatile, accurate, cost-cutting VN 2C° 
Centerless Grinder. Thru-feed or infeed. Capacity 0” to 
43%" diameter. Van Norman unit-type, anti-friction 
bearing spindles on both grinding and regulating wheels. 
Optional: VN Crush Dressing Attachment. 

Free Booklet—“Centerless Grinding’—valuable guide to 
high production, lower costs. For your copy, contact 
factory or your local distributor. 


. MACHINE COMPANY 


A DIVISION OF VAN NORMAN INDUSTRIES, INCORPORATED 
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Another typical 
Van Norman 
centerless grinder 
cost-saving 
application 


CUSTOMER’S PROBLEM: 

















To produce parts to print at lowest possible 
cost. Van Norman was asked to suggest 
method of grinding .487/.488 diameter, .531/ 
.532 thread diameter and 53° seal angle. 
These dimensions had previously been turned 
on screw machine without good results. 
Particularly the 53° angles which required 
that a 90% blue must be had when checked in 
a master gauge. Chatter and runout were the 
two major problems by the previous method. 


VAN NORMAN SOLUTION: 























* ot 
as ° 
: 

> Ane oe 


Using a VAN NORMAN Centerless Grinder, 
the part was ground. The part was first 
rough turned and formed to a straight di- 
ameter of approximately .535 and a 53° angle. 
Then, by using a VN Crush Forming Attach- 
ment, the wheel was formed to the desired 
shape, using a straight regulating wheel for 
support, plus a hold down to keep the part 
from tipping off the blade. The part was 
ground in one operation to desired size and 
finish. 


THE RESULT: 


Operation was entirely successful. Several 
VN machines are now in operation on this 
job. Reports show the customer is producing 
parts at the rate of 240 pieces per hour at 
100% efficiency, and are grinding up to 1500 
parts per wheel dress. This is another typical 
cost-saving advantage of Van Norman Crush 
Forming. 
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Straightener, Model SS-68A, to feed coil stock into a 
5 stage progressive die to produce perfect Thread 
Guides. Stock for the Singer Thread Guide is 1010 cold 
rolled steel, in coils, 134” wide and .045” thick. Feed length is 134”. 
The accuracy of this feed increases production — cuts rejections to the 
absolute minimum and provides the SLANT-O-MATIC machine with a 
finished component worthy of this fine machine. 
To achieve greater efficiency and economy in your own stamping Progressive strip 
operations, investigate U. S. Press Room Equipment, Seeaher cider 
tained by U.S. Slide 


Write for Bulletins 85A and 151A. 
Feed through this 


TS TOOL COMPANY ING, == 


AMPERE (East Orange) NEW JERSEY 
U. S. Multi-Slides® «© U. S. Multi-Millers® © U. $, Automatic Press Room Equipment © U. $. Die Sets and Accessories 


*SLANT-O-MATIC 1S A TRADEMARK OF THE SINGER MFG. CO. 


U. S. Slide Feed, Model SF-68A and U. S. Plain Stock Straightener, 
Model SS-68A, in action at Elizabethport plant of The Singer Manufacturing Company. 
pe The Singer Manufacturing Company successfully 
oe aT ae combines rapid output and critical quality control in 
5 ei \ | the production of stampings used in the famous 
| meee) §=SLANT-O-MATIC* sewing machine. 
“ fk || In their Elizabethport, New Jersey plant, Singer uses 
“a f: i ") U.S. Slide Feed, Model SF-68A, and U. S. Plain Stock 
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« NEW 


HARDINGE HIGH SPEED. 





HARDINGE 








KY fee) mC) 7-7 Wile) mist \aeli 3 


MODEL DSMS9R 








FEATURES: 

e NEW ELECTRIC PRODUCTION DRIVE 

e NEW PRELOADED BALL BEARING HEADSTOCK 

e NEW ELECTRIC INTERLOCK FOR SPINDLE LOCK PIN 

e NEW COOLANT FACILITIES WITH SELF DRAINING PAN 


WRITE FOR FREE BULLETIN - 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE -HAS ESTABLISHED LEADERSHIP 


FOR HARDINGE 


FAIR STREET 


5 [ te , ~ , 
) ' Ly} 
| re ; \ . 


ADJUSTABLE BLADE FACING HEAD 


(Patent Pending) 





For boring machines, turret lathes and heavy drilling equipment, 
this new addition to the Microbore Tooling System bores, faces or spot 
faces wide surfaces from 1!” to 8!” dia. without special tooling. Often 
eliminates the necessity of generating faces by slow cross feed methods. 
Dovetail blade holder mounting in the rugged, one-piece head eliminates 
chatter, assures consistent accuracy, fine surface finish and prolongs 
blade life. Adjustment of interchangeable high-speed steel or carbide 
blades is fast and accurate. Blades replaceable with a minimum of down 
time without removing head from the machine. 


Write for technical 4-page brochure. 


DeVuec — Micropore System 


LACHINE COMPANY 
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SELECT 
THE VALVES 
TO MEET THE NEED! 


Select from full lines to operate and control a single OEM product 


... ora plant’s entire production line! 


Modern manufacturing demands quality ...and Schrader Valves have it. Complete 
lines give you almost limitless range in planning air circuitry. The many extras 
in all Schrader Valves ... superb engineering, compactness, strength, easy installa- 
tion .. . make for precision operation. Your Schrader distributor is fully stocked, 
not only with Valves, but Cylinders and Accessories. He can help you with factory- 


trained experts and proven ideas. 


A. SCHRADER’S SON 





The complete range of sizes 
and types of air circuitry 
products is stocked and cat- 
aloged by your Schrader dis- 
tributor. Consult the yellow 
pages or write Schrader. 


Division of Scovill Manufacturing Company, Incorporated 
460 Vanderbilt Avenue, Brooklyn 38, N. Y. 





edivisionof SCOVILLE 











QUALITY AIR CONTROL PRODUCTS 
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Which of these “job-graded” 
Carboloy. cemented carbides is right 
for your operation? And why? 


What is your machining problem? Carboloy 
cemented carbides are job-graded for every dis- 
posable insert and carbide-cutting-tool application 
as a solution to your problem. Job-graded to help 
you choose the right carbide. Job-graded so you 
can count on optimum results from every Car- 
boloy tool or insert you use. And, with Carboloy 
carbides, you get the same consistent quality order 
after order after order! 


Carboloy inserts for steel-cutting grades 
are available PRE-HONED! 


Ready-to-use inserts honed to a precise radius in a 
complete line of job-graded carbides — that’s what 
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you get when you specify pre-honed Carboloy 
cemented carbide inserts.* Designed to reduce 
chipping, increase predictable tool life, withstand 
cutting pressures better, Carboloy pre-honed 
inserts offer savings in time and labor. 

Your Carboloy representative or Authorized 
Distributor is the man who can best fill you in on 
the job-graded carbide best suited to your machin- 
ing requirements. Contact him today ... or write: 
Metallurgical Products Department of General 
Electric Company, 11149 E. 8 Mile Ave., Detroit 
32, Michigan. 

*Carbides in the 78 series are all pre-honed. Carbides in the 


300 series are available pre-honed, precision-ground, or 
utility ground. 
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CARBOLOYe CEMENTED CARBIDES « 


SERIES 


78 


CARBIDES 


78 SERIES 
GRADES 


Where machine capacity is limited, the 
low initial tool cost of 78 series carbides 
provides real economy in normal steel- 
cutting operations; offers optimum out- 
put-per-dollar. In this series, the im- 
proved 78B grade is best to use where 
carbides are being initially applied to 
steel-machining operations. All dispos- 
able carbide inserts in the 78 series 
come pre-honed to serve you better; 
save you time and labor. 


SERIES 


eiele 


CARBIDES 


300 SERIES 
GRADES 


Heavy-duty, heavy-feed steel-cutting 
applications? Then a carbide from the 
300 series is the one to choose. This is 
the Carboloy series designed to cover 
a wide range of steel-cutting operations 
— everything from precision finishing 
to heavy-duty roughing — all at a lower 
cost-per-piece for such a variety of 
jobs. Most inserts in the 300 series are 
available pre-honed, precision-ground, 
or utility ground. 


CARBOLOY. 


CARBIDES 


CEMENTED 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 
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MAN-MADE DIAMONDS « MAGNETIC MATERIALS «© THERMISTORS + THYRITE® * VACUUM-MELTED ALLOYS 
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* TRADEMARK OF KAISER ALUMINUM @ CHEMICAL CORPORATION 


SINCE 1960! 
A NEW 2011-T3 


4 
KAISER | 
\ _ALUMINUM 
ye 


* TRADEMARK OF KAISER ALUMINUM @ CHEMICAL CORPORATION 


EASIER HANDLING! You can feed 
either end into machines. Micro-Chip 


is chamfered ‘both ends, '»" through 2”. 


FEWER STOPS! Micro-Chip’s 


ing consistency keeps automatic: 
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speed with fewer stops 








BRIGHTER PARTS! Micro-Chip is 
brighter, cleaner, Even unmachined 
areas have a natural, quality finish. 


* TRADEMARK OF KAISER ALUMINUM & CHEMICAL CORPORATION 


201-T3 


American Machinist/ Metalworking Manufacturing - October 


Me, 


A 
a 


* 


a. 
coe. 


MORE PARTS! Micro-Chip machines 
up to 40% faster than other alloys, with 
less tool wear. Result: lower unit cost 


\| ALUMINUM 


ss 


* TRADEMARK OF KAISER ALUMINUM & CHEMICAL CORPORATION 


201-T3 


NEW MICRO-CHIP* 2011-T3 
MACHINES. LIKE '60! 


Introduced in April, 1960 already w 
¢ w~ +) = | " an ntauose x 
ne ( r aavantasg ae 


MICRO-CHIP.rod and 


WY 8 £3 54 OF O85 88 w 
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A Sheffield sorter® sorts 2000 rings an hour 


2000 rings ah hour af Sheffield sorter* sorts. 


lf a Sheffield sorter* sorts 2000 rings an hour é) 


Where are the 2000 rings the Sheffield sorter* sorts? 


*This Sheffield automatic gaging, classifying and seg- 
regating machine inspects up to 2,000 rings an hour 
for the Western Electric Company. It simultaneously 
measures inside diameter and flange thickness, clas- 
sifies rings into 15 sizes plus out of tolerance, and re- 
jects each size in its chute. Its speed and accuracy 
have resulted in appreciable manufacturing savings. 


@ » 
One of them is in your telephone. ASF 


ia — 


The 


Pick it up and call SHEFFIELD 
otaeh SHEFERELD 
Dayton 1, Ohio 


for further information on 
Corporation Ss 


automatic gaging and assembly 
machines. CL 4-5377, Ext. 211, 212, 213. A subsidiary of the Bendix Corporation 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems + Machine Tools + Contract Mfg. 
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ANOTHER Propucr 


IT'S NEW 
IT DOES A JOB 


It’s a completely new product . . . a wheel 
formed of non-woven fabric, impregnated 
dry or with lubricant, under light pressure 
at speeds of 2000 to 3000 sfpm. 


What does it do? 
The BEAR-TEX Wheel With « Bean-‘Tex Wheel you remove light 


e finishes. For example: satin finishing bright 
..- Newest Aid for sated Sess «9s Seneane Sanaied 
+ « » Or applying decorative satin finishes 
2 an ° to non-f sheets. It’ ' 
Metal Finishing ne beeen Sipe as tire eae 
know, on the above jobs, you do them fast, 
beautifully, inexpensively. 


There’s a wide assortment of BEAR-TEX 
Wheels available. Silicon carbide or garnet 
grains. Medium, fine, very fine. Soft or 
medium resiliency. Diameters from 3 to 16 
inches. Widths from 1 through 50 inches. 
And a variety of center holes. 


Good. Just write Dept. AM-10 for a dem- 
onstration, BEHR-MANNING Co., Troy, N. Y., 


Here’ BEAR-TEX Wheel, ill 
ated a uniform, streak-free finish ‘sh py greens 





Adamas Carbide’s Record at Ford 


eee proves if pays to select by performance! 








ADAMAS JOB REPORT FOR: 








Ford Motor Company 


OPERATIONAL DIAGRAM 
ich. 
lant, Warren, M 
PLANT: Sterling P apasas 1008 


t ———_ USED HERE 


35 
PART(S): Ford Rear Axle Shafts—No. 42 


79-229 
MATERIAL: SAE-1058 Steel Forging, Brinell 1 


MACHINE: Snyder Lathe 


2.46 
_§.47 flange OD to 

pag eee . 930 to 360 —— ‘a7 on 

sone O16 «+. depth of cut .035 e 


variable 











ADAMAS RECOMMENDATION: Grade 548 


inserts, Ford gets more 
a—uses Adamas as an 
on this operation. 


548 

RMANCE: With Grade 

ees pieces per grin 
approved supplier 


ICT SERVICE 44 MANAGER 


We 


~~ 


~S 


&@ The ability of Adamas Grade 548 to face flanges on more 
rear axle shafts, at minimized tool grinds, has greatly 
assisted in enabling Ford to substantially increase produc- 
tion. It has also played a part in Ford's obtaining lower tool 
costs .. . longer tool life . . . less machine downtime . . . faster 
feeds .. . variable speeds . . . virtual elimination of rejects. 


@ Grade 548’s record 6-year run at Ford: optimum 
capability for consistent high performance and profitable 
volume production . . . Another outstanding example of 
what is being accomplished by Adamas in plants of all sizes 
throughout the country. 


Hi Adamas produces standard and special tungsten carbide 
products for every metalworking application. For details on 
Adamas Performance-Proved carbide products best suited 
to your requirements contact your nearest Adamas rep- 
resentative or write direct. 





FREE: Ask for your copy of NEW ADAMAS PRICE LIST No. PL-960. 


Producers of 
Tungsten Carbide Tools. CARBIDE 
Tool Tips, ‘ 
Dies, Wear Parts. I A CORPORATION 
Dex-A-Toot ’ 
KENILWORTH, R 4 
Dex.A-milt vy a | —s Cae canes 


PROGRESSIVE CARBIDE USERS SELECT BY Performance...NOT HABIT! 
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INSTRUMENT BASE PRODUCTION 


3URGMASTERI 





























Two Radial Turret Drills perform drilling, reaming, tapping 
and counterboring operations on Electronic Instrument Bases. 
Each operation is performed at optimum cutting speed since 
the spindle speeds are individually preselective and auto- 
matically shift as the turret indexes. 


The Radial Turret Drill is quickl 
swung into each position to per- 
form all operations in a setup® 
without shifting the heavy fix-f 
ture. The automatic action of th 
power indexed turret materially} 
increases production with less® 
Electronic Instrument Base has 128 holes and requires 58 tools operator fatigue and puts 6 spin- 
to perform 187 machining operations. dies in 1/3 the floor space. 





INCREASED 180% 


at Beckman Instruments, Inc. 


Two Burgmaster Radial Turret Drills have 
greatly simplified complex machining opera- 
tions on an Electronic Instrument Base at 
Beckman Instruments, Inc., Fullerton, Califor- 
nia. 58 tools are required to perform 187 
operations on 128 holes using the two 
Burgmaster Turret Drills. The operations in- 
clude drilling, reaming, tapping and counter- 
boring. Total average floor to floor time on 
both machines is 2.83 hrs/part compared to 
8.00 hours using single spindle drills and jig 
boring equipment, a production increase 


of 1 80%. 


MAX 
SPINDLE 
GUARDS 
‘ 
TURRET 
HEAD 


The Burgmaster Radial 6-Spindle Turret Drill 
has a 3/4” drill and tap capacity in steel. The 
Radial sweeps a radius of 14” minimum to 
42” maximum through 250° over a 24” F to B 
by 36” L to R table. The ram rolls on large 
double row ball bearings and is easily posi- 
tioned by one hand from the handle on the 
turret. Releasing thumb button hydraulically 
clamps all units rigidly in place prior to 
advancing the spindles to the work. 


URG TOO 


These Radial Turret Drills can be moved 
quickly from one hole center to another and 
eliminate work shifting during a setup. Fur- 
ther simplification accounting for major sav- 
ings is the automatic indexing turret which 
rapidly performs up to six machining opera- 
tions with individual pre-selective spindle 
speeds and depth of cuts that shift with each 
index. The range of spindle settings is from 
125 to 3006 RPM so that for any material 
or type of tool each operation is performed 
at best efficiency for accuracy, fine finish and 
long tool life. 


JOB FACTS 


Beckman Instruments, Inc. 

Two Burgmaster 6-Spindle Radial 

Turret Drills. 

Cast Aluminum Electronic 

Instrument Base. 

300 

+.001 reamed holes, 

+.005 c'bore depths. 

Holding: Box fixture. 

Machine Operations Summary: 58 tools used 
for 187 operations on 128 holes. Opera- 
tions include drilling, reaming, tapping 
and c'boring. 

Production Rate: 

Alternate method: 8 hrs/part on drill 
and jig borer. 

Present method: 2.83 hrs/part on two 
Burgmaster Radial Turret Drills. 

Production Increase: 180° 

Other Advantages: Much less work shifting 
and in-process transfer; less tool chang- 
ing; less operator fatigue; 2/3 less floor 
space required. 


Company: 
Machines: 


Part: 


Lot Size: 
Accuracy: 


Write for Bulletin for complete 
description and specifications of 
the Burgmaster Model 2BR Radial 
Turret Drill. Also available at 
no obligation is a 40 minute 
16mm sound film showing all 
Burgmaster Turret Drills in action. 


MANUFACTURING COMPANY, INC. 
15001 South Figueroa St., Gardena, Calif. 
FAculty 1-3510 + DAvis 9-4158 


BURGMASTER DIRECT SALES OFFICES: Ridgewood, N.J., 86 North Maple Ave., Glibert 4-3002 + Chicago 5, 
il., 4908 Lincoin Ave., LOng Beach 1-1178 « Cleveland 7, Ohio, 14706 Detroit Ave., ACademy 6-7030 + Detroit 
37, Mich., 13730 W. Eight Mile Rd., Lincoin 8-4333 + Northern California , JEfferson 7-1650 


Plus dealer representatives in other industrial centers. 
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World's Largest 
Builder of Turret 
Driiling Machines 





"0" Manual Power 
index 4" Capacity 


1C Manuai Power 
index ¥%” Capacity 


28 Manuai Power 
index %” Capacity 


2BR Ram Type Radiat 
Drill %” Capacity 


2BH Automatic Hydraulic 
%” Capacity 


38H Automatic Hydraulic 
142” Capacity 


25AH Automatic Tape 
Controlled 11” Capacity 


2BHT-3BHT Automatic 
Tape Controlled 
a" and 12” Capacity 





The REED catalog gives you Ly S&S © 
QUICK ANSWERS TO TOUGH QUESTIONS 
ABOUT INSTRUMENT BEARINGS 


Should we specify ABEC-7 instead of ABEC-5? What's the recommended 
lubricant: oil or grease? What shaft and housing tolerances shall we use? 


Should extended inner ring bearings be specified for the application? 


Questions like these can fly fast and furious when you're on a 
project. That's exactly when you need REED'’s catalog on instrument bear- 
ings. Because, this small but specific reference combines valuable informa- 
tion with vital statistics on instrument bearings. There’s no nonsense—just 


facts. Data on load ratings, fits, tolerances, etc. are all easy to find. 


REED specialists are also readily available to help you with 
any bearing problem, large or small. These men are specially trained and 
experienced—fully able to make tiny bearings do big, important jobs. And 


they’re located near you, as shown in the box at right. 6017 


oeeeeeeeeereeeeeer een eeeer eee eee eee eee eee eee eee eee eee eee 


REED INSTRUMENT BEARING COMPANY 
LOS ANGELES, CALIFORNIA 


eee ee eee eee ee eeeee eee eeeee ee eeeeeeeeeeeeeeee 


eee eeeeeee 
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For a copy of the REED Instrument Bear- 
ing Catalog—or help with an instrument 
bearing problem—cali or write: 


REED Instrument Bearing Company 
Div. SKF Industries, Inc. 
4241 Redwood Avenue 
Los Angeles 66, Calif. 
Phone: UPton 0-5814 or 
EXmont 8-3204 
Front Street and Erie Avenue 
Philadelphia 32, Pa. 
Phone: GArfield 6-6400 
20 Henry Street 
Teterboro, N. J. 
Phone: ATias 8-1700 or 
PEnnsylvania 6-9767 (N.Y.C.) 


1800 N. 25th Avenue 
Meirose Park, I!!. 
Phone: Filimore 4-1035 or 
MAnsfield 6-7456 (Chicago) 


Division of 


okKF. 


INDUSTRIES, INC. 











American Machinist/Metalworking Manufacturing - October 31, 1960 





ool Steel fopies 


LUSTRE-DIE does smooth job 
in molding can-opener housing 


balanced basie analysis, Lustre-Die is 
ideal for working with plastic because it 
takes a glossy polish. This tool steel also 
has something extra: a special alloy for- 


Bethlehem Lustre-Die tool steel, which is 
furnished pre-heat-treated in bars, re- 
cently turned out a top-quality molding 
of high-impact polystyrene at Cepeo 
Plasties Co., St. Louis. The plastic-injee- 
tion mold, made by Lambert Engineering 
Co., produced a sturdy, attractive ean- 
opener housing for Swing-A-Way Manu- 
facturing Company. 

Here are the reasons why Lustre-Die 
made such a hit: 1. It saved time, because 
no heat-treatment was required. 2. It was 
easier to machine than other pre-hardened 
grades which were previously used. 3. It 
polished beautifully, and imparted a high 
sheen to the finished part. 

An electrie-furnace steel with a well- 


tification which further increases its 
depth of hardenability and enhanees its 
mechanical properties. It is heat-treated 
by oil-quenching and tempering at the 
mill, and is furnished ready for machining 
and polishing. Careful manufacture and 
quality control insure its freedom from 
porosity. 

You ean take our word for it—Lustre- 
Die is just what you need for a good 
plastic-molding job. For full details, and 
prompt delivery, get in touch with your 
Bethlehem tool steel distributor. 





New Booklet on Oil- and Air-Hardening Grades 


We have a new illustrated booklet on oil- and air-hardening tool steels. It presents 
essential data about the BTR, Air-4, Lehigh H, and A-H5 grades. For your copy, write 
to Publications Dept., Bethlehem Steel Co., Bethlehem, Pa. Ask for Booklet No. 532. 
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BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 
Straighten tools 

while they are hot 


Though seldom recognized or appreciated, 
straightening is an essential part of the 
quench and temper hardening operation 
on long, slender tools. The correction of 
warpage which occurs either in heating 
tools to the quenching temperature, or 
from stresses generated in the quench, 
must be done during heat-treatment. Only 
minor straightening ean be done on hard- 
ened tools at room temperature after the 
hardening operation is complete. 

For example, the major straightening 
on a long rectangular shear blade must 
be done during quenching. The heat- 
treater learns by experience at what point 
the quench ean be interrupted so that 
straightening can be performed. This 
point varies with the grade of tool steel, 
and the size and shape of the shear blade. 
Straightening usually is performed by 
bending the tool slightly on a press (so- 
ealled gag straightening). 

Small amounts of additional straight- 
ening can be accomplished when the tool 
is at the tempering temperature. Or, if 
necessary, this can be done by reheating 
to a point just below the final tempering 
temperature, 

Minor mechanical adjustments in the 
final assembly of tools and components 
are often made by peening the concave 
surfaces with a hand hammer. This should 
be done cautiously to avoid spalling or 
cracking. However, it is preferable to 
straightening by cold-bending. 
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The most efficient 


compressed-air-line filter 


you can buy... 





New, perfected-design 
Norgren Air-Line Filters 
give you these benefits: 


. Complete liquid removal. 





2. Highly effective removal of solids. 


3. Choice of 4 interchangeable filter 
elements to best suit your re- 
quirements—5, 25, 64, 74 microns. 





4. New, stronger transparent bowl. 


5. Larger bowl capacity and larger 
quiet zone for trapping collected 
liquid. 

6. Improved baffle design prevents 
return of liquid to air line. 






7. Quick, easy cleaning—no tools 
needed—only 4 parts to handle. 







Where safety regulations 
require protection for 







bowls from externa/ physical 






damage—a removable meta/ 
bow! guard is available 









Founded in 1926 


C. A. NORGREN CO. 


3436 SOUTH ELATI STREET 
ENGLEWOOD, COLORADO 
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Norgren Filter removes all 
liquid from compressed air 


The improved design of the new line of Norgren Filters provides a 
greater than ever liquid removal efficiency—removing all liquids over 
the entire range of recommended air flow. Removal of abrasive solid 
particles is also highly effective. 

New, stronger transparent bowl is an important feature of the 
new filters. This bowl has a higher safety factor than ever before and 
a much greater resistance to fatigue. 

The bowl has a larger capacity for collected liquid. The 
“quiet zone” below the baffle holds 53% more collected air-line 
contaminants—requires less frequent draining. 


Servicing is easier and quicker. No tools are required to dis- 
assemble the filter for cleaning, and there are only four separate parts 
to handle. 

For complete information about the money-saving features of the 
Norgren complete line of manuai drain and automatic-drain filters, 
call your nearby Norgren Representative, listed in your telephone 
directory—or WRITE FOR BROCHURE NaA-1, 
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These gears drive the cutting 
head of a Lee-Norse continuous 
coal miner. They have superb 
toughness to resist impact and 
wear. They're made of AlS! 4820, 
4320, and 4817 alloy steels. 


These teeth are not for chewing 


Gear teeth aren’t supposed to chew anything 
(especially each other) because it’s so very ex- 
pensive. A broken ten-dollar gear can cost a 
thousand dollars in down time—so it pays to 
use the very best alloy steels for gears and other 
highly stressed parts. 


When we make USS Alloy Gear Steels, every 
production step has one purpose: to prevent 
failure in actual service. These premium steels 
forge and machine without distortion. They are 


5) This mark tells you a product is made of modern, dependable Steel. 


dimensionally stable, and they come in the 
widest possible range of mechanical properties. 
Be sure to specify USS Alloy Gear Steels: Car- 
burizing steels for toughness, shock and wear 
resistance; thorough-hardening steels for heavy 
loads at slow to medium speeds; cyaniding and 
nitriding steels for wear. 


For information or metallurgical assistance, call 
our nearest sales office or United States Steel, 
525 William Penn Place, Pittsburgh 30, Pa. 


USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & Iron—Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 








the digger’s dilapidation 
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(or, How not to be a victim of tired gears) 


She was a beauty when they brought her in. Shiny 
paint. Ferocious teeth that could chew out a whopping 
5 tons of coal per minute. A drive that looked like it 
could rout out a vein from here to Medicine Hat, Mon- 
tana, and back. At least that’s the way it looked. Then 
one day fatigue set in. The old girl had tired gears. 
There were sounds like skis falling down stairs, a crack 
of doom and, wham, she stopped right in the middle of 
a bite. Busted gear. 


Gear failure costs money, especially in terms of down- 
time and lost production. That’s why it is essential to 
use quality alloy steel for gears, bearings, shafts and 
other highly stressed parts. Only the best is good enough 
when any failure is costly. The care and precision in 
making USS Alloy Gear Steels are for one purpose: pre- 
vention of failure. USS Alloy Gear Steels deliver dimen- 
sional stability. They come in a wide range of mechanical 


The Lee-Norse Company's 
continuous coal miner will 
never be a victim of tired 
ears. Alloy steels such as 
310, 4815, 4820, 4320, 4340 
and 8620 give its gears, 
pinions and shafts superb 
toughness and resistance to 
impact and wear. These 
cutter head drive gears are 
made of 4820, 4320 and 
4817 alloy steels. 


properties and processing 
capabilities. 

Be sure to specify USS Alloy 
Gear Steels for any of your 
gear requirements. Carburiz- 
ing steels for toughness, 
shock and wear resistance; 
through-hardening steels for 
heavy loads at slow and me- 
dium speeds; cyaniding and 
nitriding steels for wear. 

For more information and 
prompt metallurgical assist- 
ance, call our nearest sales 
office or United States Steel, 
525 William Penn Place, 
Pittsburgh 30, Pa. 


USS is a registered trademark 


United States Stee! Corporation—Pittsburgh 
Columbia-Geneva Stee!—San Francisco 
Tennessee Coal & iron—Fairfield, Alabama 


United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 


GS This mark tells you a product is made of modern, dependabie Steel. 
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First industrial 


For the first time, control panels and 
industrial machines can be built with 
miniature oil- and dust-tight pushbut- 
ton units, designed specifically for the 
reliable operation required in industrial 
applications. 

With the new General Electric CR- 
104 miniature oil-tight pushbutton line, 
space can be reduced 40%. And, you 


can get the operating and functional 
units presently available in heavy-duty 
oil-tight forms. Color coding is availa- 
ble in both operators and rings to pro- 








you get MEASURABLE ADVANTAGES | 


with General Electric Control 








New General Electric miniature push but 
fons cul 
miniature station (left) is shorter, 
than twelve-unit heavy-duty station (above) 


panel space 40%. Twelve-unit 


norrower 


miniature oil-tight pushbutton 
line allows design innovations on your equipment 


vide greater flexibility in color com- 
binations, and the attractive appearance 
enhances the design of your machines. 
Units, illuminated forms, pendent sta- 
tions, and enclosures to accommodate 
from four to 42 units are available now. 

For more information on this out- 
standing new development in control— 
and the “measurable advantages” it 
offers—contact your nearby G-E Ap- 
paratus Sales Office, or write for bulle- 
tin GEA-7127, General Electric Co., 
Schenectady 5, N. Y. 811-14 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Actual size G-E miniature oil-tight 
pushbutton and selector switch units. 





* @,° 
|LAPOINTE| offers a broad line of British 
All facilities of the Lapointe plant in Hudson, Mass., including engineer- 
ing and service personnel, are at the disposal of this line. 


Ss x} ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. 


BUTLER - Planers, Shapers, Siotters 


* LANG - Precision Engine Lathes 





. 


3¥& WARD - Turret Lathes 


vy HAYES - Profile Milling Machines 





ahd 


3Y CHURCHILL « Precision Grinding Machines 


3Y CLIFTON & BAIRD + Metal Sawing Machines 








ss PARKINSON ~ Milling Machines, Gear Planers 





2} FAIRBANK BREARLEY Spring-Making and 
Spring Testing Machinery 


4X CROW, HAMILTON Bar Reeling and 
Straightening Machines 





KEARNS « Horizontal Boring Mills 


KITCHEN-WALKER Ltd. «+ Radial Drills 


GEAR GRINDING COMPANY « Gear Grinding Machines and Measuring Equipment 





Descriptive literature available 
Write Department AM 


LAPOINTE MACHINE COMPANY MeIOAGIUIN bed 


HUDSON, MASSACHUSETTS 


Exclusive U. S, Agent for 


ASSOCIATED BRITISH MACHINE TOOL MAKERS, LTD. 
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PRECISION 
MACHINE 
sgole) E— 
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Using basic components, seven different arrangements are possible, 
as shown above. Spindle drive motors can be mounted at right, left, 
or on both sides with single or double spindles; two machines can be 
placed side-by-side or used with other production machines. 


1.,.QUICK TOOL CHANGING—Tool changing and 
adjusting is fast and easy because of ‘‘clean”’ 
design and placement of the Model 411’s com- 
ponents. 

2. EASY PARTS HANDLING—Vertical construc- 
tion lends itself to safe, easy loading and unload- 
ing of parts in a wide variety of shapes and sizes. 
3.SINGLE COLUMN CONSTRUCTION -—Solid base- 
column gives firm support to the hydraulically- 
operated compound tool slide. Rugged, simple 


The 4 BIG 
Features of 
Ex-Cell-O’s 

New 411 
Vertical Are 
Important 


To You 


construction assures maximum accuracy and effi- 
ciency, plus long life with lowest maintenance. 
4,PRODUCTION VERSATILITY-The all-new Model 
411 performs turning, boring, tracing, grooving, 
limited contouring and chamfering operations 
singly or in combination. Often, both sides of 
disc-type parts can be machined simultaneously. 
Contact your Ex-Cell-O Representative or write 
direct for details. 
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low ARMSTRONG Swivel Pad 


‘A 


} PY '. 
= * 
—— * 


Now ARMSTRONG deep throat ‘“‘C’” Clamps have 
the new (Pat. apd. for) ARMSTRONG Ball-joint 
Swivel Pad. This ‘‘C’” Clamp pad, developed by 
ARMSTRONG Engineers, is tougher than any on the 
market. Rigorous testing in our own plant first 
proved this fact, and field tests in factories through- 
out the country have confirmed our own test results 


> Here’s Why it’s 
ESTRONGER iy. 
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— 
— 
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The lip of the opening in the ARMSTRONG Ball- 
joint Swivel Pad is undercut so that when the ball 
i of the screw is inserted, and the lip is permanently 
forced down, a solid steel wall is formed, inside 
the pad cavity, completely encircling the ball 


This wall of steel makes it impossible for the pad 
to come off the screw during normal use. In fact, 
our tests have proved that it is virtually impossible 
’ to intentionally knock the pad off with a hammer 


—yet the pad is free to swivel through an arc of 
approximately 40°. 


Your ARMSTRONG Distributor can offer 
delivery from stock on this ‘400-Series” 
deep throat, drop-forged “C” Clamp with 

the new Ball-joint Swivel Pad. He also 

carries in stock the other styles of clamps 

, in the ARMSTRONG Line—the broadest 

f - line of drop forged “C” Clamps. 
‘irae Sees Mater tte TEE i 
“C” Clamps “C” Clamp 


ARMSTRONG BROS. TOOL CO., civics". 


CHICAGO 46, ILLINOIS 
A. CIRCLE 198 READER SERVICE CARD 





CIRCLE 199 READER SERVICE CARD 


| 
4 


; = i ___\ HOLEWAY | 


os he 5 













are 
/ : . 
} 

i: 

a | 


] 


HOLEWAY | ¢g 
et ate eere 


= 























ae al A 
——— —— HE AUTO 
Ce a ee =< he ' 
eer er © o\" <r > ’ " 

y @l@e@eeceerrvie¢e . diet 

-ie@leweweweeweeref ¥ @ 

Sly 

0 ae ee oe oe ee ee ee ee i ‘ \ 

pis es eee =-.. = 

‘| ee ee = = =| 

GR oe Ch se $ 

eet r"e-svreo sev Fr - = 








= 








Keyslot milling. 


Machining sequence is straight line, 
controlled from a single 
station, with pallet return conveyor. 


Compact Machining 
for Compact Cars 


Quality, quantity, and convenience in minimum space mark 
this Natco Holeway, built for machining steering knuckles 
for one of tomorrow’s compact cars. It’s a pallet-type 
machine, and once right and left hand knuckles are clamped 
in the pallet, there’s no rehandling through 48 separate 
machining operations (plus many probing, cleaning, and 
orienting operations). 

Building block construction accommodates 18 separate 
stations in one tight package, and will save tremendously 
in lead time and rebuilding costs when it comes time for 
model changeover. The machining operations include 
drilling, tapping, deburring, taper reaming, face milling, 
chamfering, straight reaming, threading, and keyway mill- 
; k , Brush deburring. 
ing. Production rate? 100 parts an hour. 

Whether you manufacture parts for compact cars or trucks, 

Natco has a way to machine them better. Call your Natco 


representative for facts. 


The National Automatic Tool Company, Inc., Richmond, Indiana 


Pallet holds right and left-hand steering knuckles. Tapping and threading. 
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NEW 
TOOL STEEL 
SERVICE 
simplifies purchasing 
Eure 
saves money, 

Cole) 


With Crucible’s new Tool Steel Service 


Buying assorted brands of tool steel 
creates costly paperwork for your. . . 


rene Bt on aoe 


because you buy fewer grades of tool 


purchasing and receiving departments 
— manufacturing and accounting, too. 


eliminate piles of paperwork through- 
out your plant... 


steels to do more jobs ... 
taal 


eS 


you cut these costs substantially 


For the 
full story, 

call in a 
CRUCIBLE 


Service Engineer. 


pay a lower price per pound (by eliminat- 


carry fewer pounds in stock (reduce 
ing costs for small quantity “extras”). 


chances of inventory “mix-ups”’), and... 





STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta « Baltimore * Boston « Buffalo « Caldwell, N. J. ¢ Charlotte « Chicago « Cincinnati e Cleveland ¢ Columbus « Dallas « Dayton 

Denver « Detroit « Erie, Pa. « Grand Rapids « Houston « Indianapolis « Los Angeles * Miami ¢ Milwaukee « Minneapolis e New Haven « New York © Philadelphia 

Pittsburgh © Portland, Ore. ¢ Providence « Rockford « Sait Lake City « San Francisco © Seattle « Springfield, Mass. ¢ St. Louis ¢ E. Syracuse « Tampa « Toledo ¢ Tulsa 
CRUCIBLE STEEL OF CANADA, LTD., SOREL, QUEBEC, CANADA 


CRUCIBLE 
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SINGLE and DOUBLE UPRIGHT 
PLANERS and 
PLANO-MILLING 
MACHINES 





Société Anonyme des Anciens Etablissements Charles BERTHIEZ Givors (Rhone) 
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Greenlee turns problems 





V ar 


s woodworking augers are forged ona batte 
of power har 


nmers at Greenlee 
OT 


Maintenance exper 
mer bearings and eccentrics was excessive 
be sé ‘] elalaehitelas Pelhaita ilties wel this ¢ igh lubr 
hitel b a Mobil product was selected, and 
tenance requirements were cut by tw isligeh Mame kh, 
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This prominent Rockford, Ill., manufacturer of 
machine tools and hand tools well knows the 
importance of proper maintenance. For its own 
production equipment, Greenlee takes full ad- 
vantage of a Mobil Program of Correct Lubrica- 
tion and its attendant system of controlling 
maintenance costs. 

Working closely with key Greenlee personnel, 
Mobil engineers established correct lubricant 
recommendations, proper application procedures 


to profits with Mobil! 


Mobil program helps Greenlee Bros. & Co. reduce maintenance expense... 
reduce equipment failures. Annual savings over $12,000! 


and strict Preventive Maintenance schedules. 
Through the 6 years of a Mobil Program at 
Greenlee, maintenance and parts costs have been 
drastically reduced, man-hours saved, and un- 
scheduled downtime almost entirely eliminated. 
Since 1954 the Mobil Program has saved Greenlee 
over $12,000 every year. 
~ ok * 

For more of the cost-cutting Mobil story, call 
your nearest Mobil Representative. 


MOBIL OIL COMPANY 
150 East 42nd Street, New York 17, N. Y. 


This centrifugal chip wringer with a heated settling 
tank reclaims cutting oils. A Mobil recommendation, 
this apparatus has reduced Greenlee’s cutting oil 
consumption by 70%, saved $5,978 a year! 


Sludging, gumming and other hydraulic oil problems 
had resulted in at least 5 machine-tool failures a 
year. These have been eliminated as a result of the 
following Mobil recommendations: Use of a high 
quality Mobil oil, periodic sampling and inspection, 
plus thorough filter cleaning and maintenance. An- 
nual savings; $1,244. 
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Elevating screw failures on Greenlee’s small millers 
cost $2,768 a year in downtime, parts, non-pro- 
ductive operator hours and repair labor. Failures 
were eliminated with a superior Mobil lubricant. 


Prior to 1954, Greenlee suffered a minimum of 4 
machine-tool gear box failures a year due to faulty 
lubrication. Mobil then recommended a product 
designed specifically for this type of service. This, 
combined with proper preventive maintenance pro- 
cedures, eliminated further breakdowns. Savings to 
Greenlee; $1,354 a year. 


Correct Lubrication 
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PROTECTS 


\9 \ 
‘ + > INSULATES 
) 


IDENTIFIES 
RING GAGES 


Sizes 1” to 5”0.D. 


x 


GREEN FOR RED FOR 


“G0” 3 “NOT GO” 


GREENFIELD ra a ie 
“Gage Guards” 


Made of a special oil resistant rubber product, GREENFIELD Gage Guards are a MUST 
for the protection of your investment in “Go” and “Not Go” Ring Thread Gages. Cost of guards 
is negligible compared to the cost of maintenance and/or repair of unprotected gages. 

These flexible guards cushion the shock of accidental dropping or other rough contact 
which might change the gage setting and destroy its accuracy. The raised ridge 
protects the surface of the gage from scratches and dirt accumulation. 

Change in gage size due to heat absorption in handling is also elimi- 
nated by the insulating quality of the guard. And green for “Go” and red for 
“Not Go” saves time and possible error with instant color identification. 

Buy guards for your present Ring Gages and be sure when buying new 
GREENFIELD Ring Thread Gages to specify Gage Guards, too! 


GREENFIELD TAP & DIE GREENFIELD, MASS. 
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With A-L’s Tool Steel Steelector System 


a“ 


You Check Warehouse Availability 
Right At Your Own Desk 


How often have you wished that you could bring the tool steel warehouse 
right to your deh so that you could see what grades and sizes and shapes 
are available immediately? 

The new Allegheny Ludlum STEELECTOR Program does virtually just 
that. Special Data Stock Lists (18 of them) for each STEELECTOR Grade specify 
the complete necessary range of sizes and shapes available that will suit 
virtually all applications. They also list the working hardness of typical 
applications, temperatures for hardening, tempering, and annealing, 
plus other data. 

You can count on the availability of STEELECTOR Grades. Mill depot 
and warehouse stocks have been selected and arranged to take the pressure off your 
own inventory. With the STEELECTOR Program you can select tool steels 
almost at a glance and be sure that the steel you have picked is in stock— 
ready for dcvvany--beliie you place your order. 

Three STEELECTOR Cards make it easy to choose the proper steel for 
your application. The cards cover tool room, hot work, and high speed grades. 
The properties of the STEELECTOR Grades are shown by bar graphs for abrasion 
resistance, toughness, size stability, machinability, and red hardness. You can 
pick the grade with the particular combination of properties you need 
just by glancing at the graphs. 

The colorful Tool Steel STEELECTOR Booklet gives complete details 
of the program, explains the Data Stock Lists, and includes the three 
STEELECTOR Cards. Ask your Allegheny Ludlum sales representative for your 
copy, or write: Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pennsylvania. Address Dept. AM-10-2, 


7 
/ 


Lulu 7 
reockam =f /JALLEGHENY LUDLUM 
& Pes Tool Steel warehouse stocks throughout the country 
A 
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At Amana Refrigeration, Inc. 


STANOIL 


Situation: The 600 ton Verson Press at Amana is a vital 
operating component in the manufacture of home freez- 
ers and refrigerators. Its proper performance is necessary 
to the efficiency of Amana’s entire manufacturing oper- 
ation. That’s why erratic press operation, caused by 
foaming of the hydraulic oil, was a serious problem. 


What was done? In seeking the solution to this prob- 
lem, Amana consulted their Standard Oil lubrication 
specialist who recommended Sranort for this service. 
Srano1 Industrial Oil is a top quality, first-line indus- 
trial lubricating and hydraulic oil. It will provide excel- 
lent service in many different applications. And when 
tested by Amana, STANoIL proved perfect for use. 


What has happened? Since Sranom was first put to 
work at Amana, it has performed for extended periods 
of time without foaming or oxidation, lengthening the 
time between drainings and improving press operation. 
As a result of this record, Stanom has been adopted for 
use on other production equipment, together with 
Standard’s Ryxon Greases and Superta Soluble Oil. 


What you can do: To get help in solving your lubrica- 
tion problems and to learn more about Stanor Indus- 
trial Oils, simply call the Standard Oil office near you in 
any of the 15 Midwest or Rocky Mountain states. Or 
write Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80. Illinois. 


3 
* 


a 


Production manager Neal Stewart reviews Amana's mainte- 
nance expense reductions with Standard’s Jess Nelson. 
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Smoocths operation of 600 ton hydraulic press 
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+ 
. ; Standard’s Jess Nelson (far left) and \ 
| Gene Maske (back to camera) discuss 
: performance of the Verson Press with 


ick facts about 
Gage Soare Soe Leonard Rettig, Amana’s plant 


STANOIL Industrial Oil abet maintenance superintendent. Jess, 
eo who is District Engineer for Standard, 


e Antioxidant gives oil resistance : ‘ ; ; is a specialist'in this kind of operation. © 
to chemical change, minimizes . g ; He has an engineering degree fi n the q 
deposits ; j 


Inhibitor “plates out" on meta: 
surfaces, prevents corrosion 


Receives special refining to 
eliminate emulsion problems. 
Contains additive to minimize 
foaming. 





High viscosity index. Resists 
temperature change 
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LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 


CIRCLE 209 READER SERVICE CARD 


LETTERS 





to the ECitOrs so0w sand si, new vor: 36, wy 


Unsafe Jobs Pictured 


Dear Sirs: 
I enjoy AMERICAN MACHINIST/ MET- 
ALWORKING MANUFACTURING very 
much, and I look forward to each 
month’s issue. The articles are 
very informative and timely. 
However, I have noticed that 
the advertisements showing pic- 
tures of machine operations such 
as lathe work, milling, and others 
are conspicuous by their lack of 
safety regulations in many in- 
stances, especially eye protection. 
How come—in this day and age 
of strict safety first? 
Edward McCormack 
Utica, NY 


Reader McCormack’s question is 
a good one, and it’s hard to say 
who is to blame, the company or 
the person in charge of taking 
photos. 

There’s a wide variation in the 
safety regulations enforced in dif- 
ferent companies. Some compa- 
nies might be perfectly content 
with a set of precautions that 
wouldn’t be tolerated in another. 

It’s also possible that the person 
who set the scene for the photo 
wasn’t “given the word” on eye 


SHOPMATES 


protection. Most machines that 
figure in such photos are not part 
of a day-to-day manufacturing 
operation. They’re set up specifi- 
cally to have their picture taken, 
and manufacturing personnel have 
little to do with it. 

In either case Reader McCor- 
mack is still correct. There’s no 
excuse for unsafe practices. How- 
ever, we believe he is talking 
avout the exception rather than 
the rule. Most of the pictures in 
AM/MM show careful attention to 
safety first—Ed. 


Metric System Too Clumsy 


Dear Sirs: 

Some think the decimals of the 
metric system of length measure- 
ment would be better than the 
fractional figures we now use. 

However, the disadvantages of 
the metric system are its units of 
ten and its clumsiness when ex- 
pressing such simple fractions as 
1/3. We would not have this trou- 
ble if our ancestors had been born 
with 12 fingers. They set up a ten- 
digit numerical system, based on 
their fingers, that has since cursed 
us with 0.333333333 . . . 

The logical setup would be a 


N. Jarvis 
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1. TOTALLY ENCLOSED MOTOR 
Windings and air gap completely protected from dust, 
dirt, chips. 


2. DIRECT DRIVE 
Direct drive from four-speed motor to spindle for 
smooth power transmission. For extreme speed range, 
can be furnished with back gears. Speeds from 90 RPM 
up to 3600 with torque multiplication up to six times 
supplies brute power for large drills, ample speed for 
drills down to '". 

3. INDICATING SHIFT 
For positive speed indication. Tells right speed to use 
for drill sizes in three different SFM ranges. Convenient 
hand wheel shifts speed without stopping machine. 


4. OIL MIST LUBRICATION 
Radial-thrust ball bearings are constantly and properly 
lubricated at all speeds by oil mist. Spindle splines 
lubricated by felt wipers. 

5. OVERSIZE SPINDLE QUILL 
Oversize quills are 2%" in diameter. Large bearing 
area maintains accuracy and assures long life. 





6. INSERTED STEEL RACK 
Inserted steel rack prevents radial motion which can 
cause uneven tooth loads on feed pinion. Also insures 
accurate alignment when multiple heads are used. 


7. BROACHED SLOT 
Rack slides in slot precision broached into head. 


8. SPINDLE GUARDS 
Telescopic guard can be furnished to completely cover 
the spindle, protect operator from fast-moving multiple 
splines. 


9. BUILT-IN LIGHT 


Built into sliding head. Puts the light on the work where 
it ought to be. Never in the way like makeshift lighting. 


Compare the quality, workmanship and precision features built into Leland-Gifford 
Drilling Machines and you will see why they are the first choice of leading companies 
for toolroom and production lines. 


Branch Offices: 


LELAND-GIFFORD }| #%:-. Ssm. 


P. ©. Box 853 NEW YORK 
75 S. Orange Ave., 


Drilling Machines DETROIT 21 na, South Orange, NJ. 


ROCHESTER 12 
INDIANAPOLIS 6 


WORCESTER 1, MASSACHUSETTS, U.S.A. P.O. Bon 1031  SStowe thetten 
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NEW GUIDE 


to modern 
production 
metal 
marking 


pTKY | 
Published! 


“IO mark what you make . . . to mark it well . . . to mark it permanently is 
essential to modern manufacturing and marketing. To mark it best with Noble- 
west has become a tradition with leaders throughout the industry, for Noblewest 

marking is permanently indented marking . . . and Noblewest equipment marks 

faster, better, at lower cost. 


The basic types of Noblewest marking equipment are illustrated below. Our new 
catalog is a most comprehensive guide to the selection of marking machines and 
marking tools. For a copy write Noble & Westbrook Manufacturing Company, 17 
Westbrook Street, East Hartford 8, Conn. 


Mechanical 
Marking 
Presses 


Precision 
Graduating 
Machines 


General Purpose 
Roll Marking 
Machines 


Rapid Production 
Roll Marking 
Machines 
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Marking Tools 
for Lathes and 
Screw Machines 


Precision 
Marking 
Dies 


Bench Roll 
Marking 
Machines 


Automatic 
Numbering 
Heads 











twelve-digit numerical system 
and measurement systems based 
on units of 12. That way we could 
have the advantages of the metric 
system and still be able to use 
fractions. 

Such a numerical system would 
be able to express the fractions 
1/4, 1/3, 2/3, and 3/4 with only 
one decimal place (0.X) instead 
of two. One-eighth would take 
two places (0.XX) instead of 
three. 

One-sixteenth would be 0.0X, 
and 1/32 and 1/64 would take the 
form 0.0XX. That would be much 
simpler than the metric system 
that has to represent 1/64 with 
0.015625. 

The argument will be made that 
we can’t change the numerical 
system because of difficulties. It 
might not be so difficult. If there 
are some cave-dwelling aborigines 
in Australia who could be taught 
the system, they could use it with- 
out conflict after the rest of us 
are destroyed by the logical out- 
come of the bar-room tactics in 
Washington, Moscow, and else- 
where. 

Walter Gormly 
Mount Vernon, Iowa 


Don’t laugh. Reader Gormly is 
proposing a recognized numerical 
system called the duo-decimal 
system. As he points out, it has a 
base of 12 instead of 10. Therefore, 
% = 0.6; % = 04; and %& = 0.3. 

Another system based on 8 has 
been found very useful in com- 
puter work because the notations 
translate directly into computer 
language, However, for wide- 
spread popular application, we 
may have to leave it up to some 
12-fingered aborigines of the fu- 
ture—Ed. 





CALENDAR 


Material Handling Institute—Cen- 
tral States Show, Nov 8-10, 
Kentucky Fair and Exposition 
Center, Louisville, Ky. 


Society of Die Casting Engineers 
—National Die Casting Exposi- 
tion and Congress, Nov 8-11, 
Artillery Armory, Detroit, Mich. 


American Society of Tool & Man- 
ufacturing Engineers—Western 
Tool Show, Nov 14-18, Sports 
Arena, Los Angeles, Calif. 


American Society of Mechanical 
Engineers — Winter Annual 
Meeting, Nov 27-Dec 2, Statler 
Hilton Hotel, New York, NY. 


Joint National Symposium on Re- 
liability and Quality Control, 
Jan 9-11, Bellevue Stratford Ho- 
tel, Philadelphia, Pa. 


Society of Automotive Engineers 
—International Congress and 
Exposition, Jan 9-13, Cobo Hall, 
Detroit, Mich. 


Instrument Society of America— 
Instrument-Automation Confer- 
ence & Exhibit, Jan 16-19, 
Kiel Auditorium, St Louis, Mo. 


Society of the Plastics Industry 
—Reinforced Plastics Div Con- 
ference, Feb 7-9, Edgewater 
Beach Hotel, Chicago, Ill. 


Society of Automotive Engineers 
—National Automobile and Pro- 
duction Meetings, Mar 13-17, 
The Sheraton-Cadillac, Detroit. 


American Society for Metals — 
Western Metal Show, Mar 20-24, 
Pan-Pacific Auditorium, Los 
Angeles, Calif. 


Pressed Metal Institute — Spring 
Technical Meeting, Mar 22-24, 
Belmont Plaza Hotel, New York. 


Society of Automotive Engineers 
—National Aeronautic Meeting, 
Apr 4-7, Hotel Commodore, New 
York, NY. 


American Welding Society—An- 
nual Meeting and Welding 
Show, Apr 18-20, Commodore 
Hotel and Coliseum, New York. 


American Foundrymen’s Society 
—Castings Congress & Exposi- 
tion, May 8-12, Brooks Hall and 
Civic Auditorium, San Fran- 
cisco, Calif. 








‘For. Precision Threading and Forming 


rs hia 


with Single and Multi-revolution Dies 


NEW- 


Thread Rolling 


Machine 


The Reed B150 Cylindrical Die Thread Rolling Machine 
is a rugged general purpose two die machine. Its wide 
range of capacity and versatility meets the demand for 
both the small lot as well as mass production. 


The Standard B150 Machine is 
arranged for multi-revolution dies with 
servo cam controlled in-feed oper- 
ation. Work diameter capacity is 
from 3%" to 5” 


The B150 Machine may be arranged 
for high speed production by the 
addition of automatic work handling 
equipment and single revolution dies. 
Work diameter capacity is 344” to 1” 


Write for Machine Bulletin B-150-1 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 


HOLDEN, MASSACHUSETTS, U.S. A. 


Sales Offices in: Buffalo, Chicagc, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 
Houston, Indianapolis, Milwavkee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syrocuse, Toronto 
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Courtesy Lycoming Division, Avco Corporation 


Gilbert radial’s “trouble-free” 
on demanding job at Lycoming 


Here’s another demonstration that Cincinnati Gilbert 
radials perform accurately and dependably on de- 
manding jobs for demanding people. 

The Lycoming Division of Avco Corporation, 
Stratford, Conn., uses this machine to drill, ream, 
countersink and counterbore inlet housings for T53 
gas turbine engines. Accuracy must be within plus- 
minus .0005”; finish within 63 RMS. 

Because of the Gilbert’s versatility, three different 
operations can be performed with permanently- 


Write for free bulletin 


mounted fixtures. Floor to floor time per piece is 
about 7 minutes. Says Lycoming about this radial: 

“In use on this job more than 4 years, its per- 
formance has been entirely trouble-free.” 

Along with Lycoming, you join a fine company of 
meticulous craftsmen when you acquire a Cincinnati 
Gilbert radial. Ask for a quotation now; our repre- 
sentative is listed in Sweet’s. 

The Cincinnati Gilbert Machine Tool Co., 3340 
Beekman St., Cincinnati 23, Ohio. 


GILBERT 
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& SPOT NEWS... 


A wavelength of light is now the international standard of length, replacing 
the meter bar that has served as the standard for over 70 years. The new 
definition of the meter as 1,650,763.73 wavelengths of the orange-red line of 
krypton 86, was announced by Dr Allen V Astin, director of the National Bu- 
reau of Standards, from the 11th General Conference on Weights and Measures. 


Net new orders for metal-cutting machines tools ran to $42,450,000 in Sep- 
tember, down from $47,800,000 in August. Orders for metal-forming equip- 
ment reached $9,900,000, a healthy gain over the August figure of $9,050,000. 
Shipments of metal-cutting machines in September dropped to $36,500,000 from 
$41,300,000 in August. Shipments of metal-forming machines hit $13,000,000 
in September, up from August’s $11,400,000 figure. 


Hundreds of hard steel parts can be formed in an aluminum die without any 
sign of die erosion, reports Rohr Aircraft, as a result of tests with its electrical- 
discharge forming equipment. Forming is so precise that minute tool marks 
on the die are coined into the steel. 


De Beers may begin producing synthetic industrial diamonds as a result of the 
unsettled situation in the Congo, source of over 90% of the world’s crushing 
bort. A factory is being built in South Africa, and it could, if necessary, be in 
full production before the supply of crushing bort, source of industrial dia- 
mond grit, runs out sometimes around mid-1961. 


Titanium can be welded to steel by using vanadium as the junction metal, re- 
ports Titanium Metal Corp of America. Technique is used to produce duplex 
metal for tanks and processing vessels. For spot or seam welding, vanadium 
foil is used between the steel and titanium. In some cases, plugs of vanadium 
are inserted in drilled holes in the steel, and fusion welded. 


A 175-hp, 175-lb, 4-cylinder engine made primarily of welded and brazed 
stainless-steel sheet is being readied by Tyce Engineering Corp, Chula Vista, 
Calif. It was designed by Lloyd Taylor of Crosley Cobra fame. Tyce thinks the 
market lies with builders of racing boats and cars. 


More than a dozen Australian firms are seeking working partnerships, or li- 
censing agreements, with U S metalworking firms. Idea is to get an American 
firm that is interested in making products for Australia and the Orient to use 
facilities, workforce, etc, of the Australian company. Facilities are available for 
electrical manufacturing, extruded plastics, materials handling, gears, sheet- 
metal, oil field equipment, precision gages and tooling, electronics, castings. 


Simca and Citroen will form a new company to own and operate the Simca 
Industries plant outside Paris. Firm will be known as Societe Mecanique de 
Nanterre (Somna). Industry observers feel that production will go almost en- 
tirely to Citroen, now pinched for production facilities. Move is seen as an at- 
tempt to counteract the market situation brought on by American compacts. 


First high-speed tube mill for producing welded copper tubing with the high- 
frequency resistance-welding process (450,000 cps) is going into operation at 
Tubotron, Inc, Newark, N J, an affiliate of Eastern Rolling Mills, Inc. Diam- 
eters will range from % in. to 3% in. and wall thicknesses from 0.017 to 
0.140 in. Turning out the tubing at speeds around 300 fpm, the company will 
sell it at prices averaging 5% below those for drawn tube. 


Those who note the overhang on the front of the new Ford Thunderbird need 
not be surprised. Over 100 prototypes (not yet for public sale) are running 
around highways and proving grounds equipped with front-wheel drive. In 
the 1962 model, the excess overhang will be filled with machinery. 
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DO YOUR OPERATIONS DEMAND ACCURATE CENTERS? 


Ex-Cell-O Center 
Lapping Machines 


[EX-CELL-0] 


_ 


BEFORE LAPPING 


Out of line 
Out of round 
Incorrect angle 


Rough or torn 


=< 
\ 


EX-CELL-O FOR PRECISION 


EX-CEAL-O PRECISION PROOUETS INCLUDE MACHINE TOOLS + ‘GRINDING AND BORING 
SPINDLES + CUTTING | « RAILROAD PINS AND BUSHINGS - DRILL SIG BUSHINGS » TORQUE 
ACTUATORS - ES ANO GAGING EQUIPMENT + GRANITE SuRFACE PERTES - ATOMIC ENERGY 
EQUIPMENT + AIREREFT ANONRISEELLANEOUS PR CTION PARTS + DAIRY EQUIPMENT 


——— : = 
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Increase Accuracy, 
Reduce Scrap! 


Precision Center Lapping Machines 
remove heat-treat scale, and 
eliminate roughness and distortion 
of centers to insure accuracy in 
subsequent operations. 


Easy to use and modestly priced, 
Center Lapping Machines include as 
standard, inbuilt equipment 
Ex-Cell-O Precision Spindle and 
manual diamond dresser. 


See your Ex-Cell-O Representative, 
or write for Bulletin 40271. 


AFTER LAPPING 


@ Perfect 
alignment 


@ True roundness 
@ Precise angle 
@ Mirror-smooth 





WASHINGTON ... 


Overseas buying curbs .. . 

Domestic metalworking firms should not expect 
a market boon from the Pentagon’s new rules 
aimed at reducing the volume of military buy- 
ing overseas. 

Insiders see the new policy simply as a token 
gesture in Washington’s overall drive to cut the 
critical deficit in the U S balance of payments. 
They figure that the military will be able to 
divert only $10 million to $30 million, if that 
much, from foreign sources to domestic sup- 
pliers. This is out of a total $3-billion rate of 
overseas military spending. 

Under the new policy, military agencies abroad 
are directed to buy goods and services wherever 
possible from U S domestic sources rather than 
from local foreign suppliers. But there’s this 
proviso: Procurement officers are told to go to 
U S sources only when there’s no boost in costs. 


The new rules apply to “offshore procurement” 
of equipment under the military-assistance pro- 
gram, local military purchases of supplies and 
services, and buying for post exchanges. 


e 


Outlook for “Buy America”’ policy . . 
Overseas military expenditures are the largest 
single item on the debit side of the balance of 
payments problem. For this: reason, some ob- 
servers here believe the new rules on overseas 
military buying may be broadened into a real 
Buy American policy. 

The new directives merely establish procure- 
ment parity for U S and foreign goods bought 
by the military abroad. They thus correct the 
postwar policy of favoring procurement of for- 
eign supplies where possible to help strengthen 
U §S allies. 

Extension of the Buy American policy to over- 
seas military procurement would give domestic 
suppliers a preferential position — such as they 
now enjoy in bids on domestic government or- 
ders. Hefe, U S firms generally get the business 
if their prices are no more than 6% higher than 
those of foreign competitors. 


Military contracts by states... . 
California, New York, New Jersey, Texas, Ohio, 
and Connecticut, in that order, led the states in 
military prime contract awards in fiscal 1960, 
which ended June 30. 

Latest Defense Department figures show Cali- 
fornia, the perennial leader, received 23.7% of 
the $20.4 billion of defense orders last year. In 


fiscal 1959, California netted 24% of the $22 
billion contracting let. 


New York advanced slightly, percentage-wise, 
last year. Its share of military orders rose from 
11% to 11.7%. Other important state gainers: 
New Jersey, Kansas, and Florida. Michigan, 
North Carolina, Missouri, and Washington 
slipped some in the state standings. 


Behind the statistics on military contracts by 
state has been a sizzling congressional dispute 
between the California and New York delega- 
tions. It stems from this fact: In the past three 
years, the west coast state has jumped from an 
18.6% share of military business while New 
York has declined from a 12.2% share. 


New York congressmen have complained that 
their state’s decline results from Pentagon pro- 
curement policies stressing negotiated contract- 
ing as opposed to advertised bidding. 


Meany protests Navy award to GE... 


Pentagon sources say AFL-CIO President George 
Meany has protested the award of a $58-million 
Navy contract to General Electric for produc- 
tion of J-79 aircraft engines. The order was 
placed a couple of days after the International 
Union of Electrical Workers began its nation- 
wide strike against the company last month. 
Meany reportedly cited the odds of a prolonged 
GE strike, hinted that the contract should have 
gone to a company without labor difficulties. 


GE says the contract represents a new produc- 
tion run for an engine that’s been in production 
for a long time at its Evendale, Ohio, plant. 
Workers here belong to UAW and the IAM and 
are not striking. 


Identical bids under scrutiny .. . 


Senator Kefauver’s antitrust subcommittee 
readies a report for release possibly early next 
year on identical bidding for government con- 
tracts. It will concentrate on bids submitted to 
the Defense Department and TVA, and will 
follow the string of indictments handed down 
by federal grand juries in Philadelphia charg- 
ing makers of heavy electrical equipment with 
rigging bids. 

Kefauver’s staffers have been scrutinizing bids 
submitted to the Defense Department on large 
dollar volume orders for a wide range of prod- 
ucts. Advance word is that definite patterns of 
identical bidding are showing up. Originally, 
the committee planned to hold hearings on the 
subject; now the feeling is the report will suffice. 
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DETROIT... 


Record crowds. . . 


After being open only four days, the National 
Automobile Show in Detroit’s Cobo Hall had 
attracted 625,000 visitors. This figure is nearly 
double the highest week-long total previously 
recorded at an AMA show, and observers esti- 
mate that by the time the doors finally close 
a million persons will have been counted. 


Automen are pleased by the crowds, but dis- 
appointed in the action. “This isn’t a selling 
show,” complained one. Another noted that with 
people standing six-deep around each exhibit, 
there was no opportunity to make a buying de- 
cision. Meanwhile, on Detroit’s Auto Row the 
salesrooms were practically bare of customers. 


In other parts of the country, though, sales were 
strong, ringing up a first-ten-days-in-October 
total that was the best on record since 1955. 
With the new models moving well, a fourth- 
quarter production schedule of about 1,850,000 
units is indicated. Nothing is definite, but since 
economists predict a 1961 sales year equal to 
1960, the outlook is for production of about 
2,000,000 units in the first quarter of 1961. 


Another new compact... 


When financier Clarence Francis moved in to 
Studebaker-Packard as chairman of the board 
and chief executive officer, some auto writers 
interpreted the move to mean that S-P was 
phasing out of the auto business. They were 
wrong. 


Actually S-P is committed through 1963 on a 
record, for them, $26-million tooling program. 
Much of this is being spent on dies for an all- 
new “compact-compact” that will bow next fall. 


A little bigger than a Volkswagen, it will be 
powered by a liquid-cooled four-cylinder engine 
mounted in front. With this model, in addition to 
a completely restyled Lark, S-P hopes to grab a 
larger chunk of the world automotive market. 
Much emphasis will be placed on export and 
overseas assembly. 


Those who doubt that a car can be gestated 
these days for $26 million forget S-P’s auster- 
ity-bred cleverness in the engineering depart- 
ment. For example, the Lark is the only Amer- 
ican make to use the same bumper front and 
rear. Up until this year, roof panels for hard- 
tops and sedans were interchangeable. Rather 
than hire a troop of stylists, S-P farmed the 
new program out to independent industrial de- 
signer Raymond Loewy. 


Aluminum engine problems... 


Aluminum engine programs for four GM divi- 
sions are stalled on the twin rocks of erratic 
density and porosity. Far too many of the per- 
manent-mold castings used in the current Buick 
Special, Olds F-85, and as an option in the Pon- 
tiac have turned out to be “leakers,” , necessi- 
tating expensive checking and reworking. Also, 
expendable tools are being wrecked at a fast 
rate by hard spots in the castings. 

Pontiac and Olds have issued hold orders on 
tools for large aluminum V-8’s, and Buick, not 
quite to the ordering stage, is doing considerable 
rechecking so that a switch can be made to cast 
iron if necessary. So, too, is Chevrolet for a 
1963-slated public announcement involving a 
four- and six-cylinder engine with interchange- 
able reciprocating parts. 


As you read this, a decision will have been made 
at corporate level as to whether or not to con- 
tinue with aluminum. There is plenty of time 
to work out bugs in these programs. Odds are 
that GM will show its usual courage. A key 
factor likely will be that Chevrolet has solved 
similar problems with aluminum pieces used in 
the Corvair. Another is that part of the unex- 
pected extra costs are attributable to GM’s own 
Central Foundry Division. These people use 
more aluminum than is considered necessary to 
make a given casting. 

On the other side of Detroit, American Motors 
is having little, if any, trouble with its revolu- 
tionary die-cast, six-cylinder block. Ford is ac- 
tively pursuing plans for an aluminum V-8 that 
will be used in a project coded “Canadian X.” 
This involves rebuilt machinery, and the engine 
is expected to be a feature in a new car that 
falls, weight- and price-wise, somewhere be- 
tween the Comet and the standard-sized Ford. 
It would also be a power option for the Comet 
and possibly the Falcon. 


More Fords... 


Another Ford program of immediate interest is 
the company’s baby car, called “Cardinal” by 
the press, and “Hummingbird” by writers for 
the understandably dissident Local 600 paper, 
Ford Facts. Facts-men for recent weeks have 
devoted much space to the rumor that the Hum- 
mingbird’s engine will be built by Ford of Ger- 
many. 

The following information might be of some 
consolation: tooling for the heads of this V-4 
engine is being built by the F Jos Lamb Co in 
Detroit—Don MacDonald 
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HIGH SPEED PRODUCTION with 
tolerances held to .0002 in. 
is achieved at the Axle Division of 
EATON MANUFACTURING COMPANY, 
Cleveland, on finish turning the 
7.388 in. pilot diameter and boring 
the 6.378 in. inside diameter of a 
2-speed drive gear for truck axles. 
Furthermore, on the amazing new 
MOTCH & MERRYWEATHER 
VERTICAL TURNER bin wes: —s as 
cycle time was held to 45 seconds. ‘ay —s FVienseing | asinbe i ecteel 
Greater rigidity at the spindle, greater 
turning power, fully automatic control 
of the cutting tool is the answer. 
For production speed with 
accuracy you just can’t beat 
the Motch & Merryweather 
VERTICAL TURNERS! 
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Check the facts! Learn how the Vertical Turner, 
custom-assembled from production-made components 
to effect huge savings in capital investment, also 
makes great savings through improved accuracy and 
higher production rates. Write today for catalog. 
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AIRCRAEFRT 
and MISSILES... 


A look at tomorrow’s problems. . . 


Leadership in the international race for aero- 
nautic and astronautic supremacy depends upon 
what U S science and industry can achieve in 
the next few years. 


The Aerospace Industries Association, through 
five of its technical committees, has just pub- 
lished a report listing the scientific achieve- 
ments necessary if we are to capture and hold 
that lead. 


This AIA Forecast of Technical Requirements 
covers six subjects: environmental trends, sys- 
tem trends, equipment requirements, material 
requirements, manufacturing process require- 
ments, and testing. More than 200 research and 
engineering experts from the aerospace indus- 
try contributed to the report. Here’s what they 
foresee: 


Aircraft will fly at Mach 4... 


Aircraft that operate within the atmosphere 
will be limited to speeds of about Mach 4 be- 
cause of frictional heat. (At this speed an air- 
liner could fly from New York to Los Angeles 
in 51 minutes.) Aircraft skin temperatures at 
this speed will approach 2000 F. Re-entry veloc- 
ities for gliders, missiles, and satellites will be 
such as to create short time temperatures of up 
to 10,000 F — great enough to melt a diamond. 


More money for flight simulation . . . 


Because of the increasing complexity and cost 
of manned aerospace vehicles, there is an ever- 
expanding need for better flight simulation. Be- 
cause of the urgency in this area, the present 
annual outlay of $40 million for aerospace simu- 
lation devices will double in ten years. 


Manufacturing and materials. . . 


Tooling and equipment engineers predict a con- 
tinuing evolution toward limited quantity pro- 
duction, with an inherent narrowing of the 
amortization base. In addition, there will be less 
time for manufacturing development. Add to 
these the need for high-strength, high-tempera- 
ture materials worked to ultra-close precision, 
thinned to minimum weight and produced in 
small quantities. That’s what the manufacturing 
engineer is going to face. 

High-yield-point alloys (to 350,000 psi) will be 
available only in sheet and bar form for the 
next five years. To minimize rising costs, form- 


ing equipment must be developed that will pro- 
duce parts closer to final shape. Advances in 
extruding, casting, and deep drawing will sup- 
plement advances already made in high-energy 
forming and shear forming. 


Refractory metals — columbium, molybdenum, 
tantalum, tungsten, and their alloys — will re- 
quire new manufacturing techniques. And new 
high-temperature, high-vacuum furnaces will 
be needed to heat treat them. 


Developments in metal cutting... 


Increasing use of the hard-to-machine metals 
has brought about a decline in the use of con- 
ventional cutting equipment. Some operations, 
such as shearing, blanking, and machining, pres- 
ently performed at room temperature, will have 
to be done at very high or sub-zero tempera- 
tures. Chemical milling must be further devel- 
oped so that it can remove all excess weight 
from structures fabricated from high-strength 
materials. 


More numerical control... 


Aerospace companies are stepping up their buy- 
ing of numerically controlled machine tools in 
an effort to reduce tooling and machining costs. 
Significant improvement is expected in three- 
dimensional programming in the next three 
years. 


Numerical control will extend rapidly to lofting, 
drafting, testing, inspection, and system check- 
out. As more efficient computer programs and 
data-processing techniques are developed, in- 
dustry will apply pre-programmed data into an 
integrated system of manufacturing, from de- 
sign concept through final checkout of weapons 
systems. 


Emphasis on fusion welding. . . 


Many methods of joining materials are being 
upgraded as greater joint strength becomes 
necessary. Assembly of components into light- 
weight, fuel-tight structures will put increased 
emphasis on fusion, rather than on resistance 
welding processes. 

Improved ultrasonic welding might be adopted, 
with the welding medium being powdered or 
granular and attracted to the weld joints mag- 
netically to allow welding at low temperature. 
Techniques must be sought for welding refrac- 
tory metals to dissimilar metals, and for weld- 
ing metals to glass. 
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e Accuracy, heavy cuts and good finishes on 
large parts are the high-production features of 
Ex-Cell-O Models 771 and 772 (double-end) 
Horizontal Precision Boring Machines 


e These precision-built workhorses have husky 
nickel cast-iron bases with wide-spaced ways, 
extra-strong tables to handle the heaviest fix- 
tures and workpieces, and infinitely adjustable 
hydraulic feeds in both directions for maximum 
cycling efficiency. 

e A range of standard spindles, bridges and 
drive equipment lets you custom-equip Models 
771 and 772 to suit your particular precision 


boring, turning, facing, grooving and chamfering Typical of parts handled by Models 771 and 772 
operations. are large air conditioning compressor housing 
castings (main illustration and close-up above), 


Contact your Ex-Cell-O Representative or write and cast-iron pillow block bearing support hous- 
direct for details. ings (bottom photo). Machine takes %” cut as it 
roughs, finish-bores, and generates interior form 


of support housing in a single cycle. 
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MACHINE TOOLS... 


Services may spend $70 million ... 


The three armed services may spend as much 
as $70 million for modernization of their ma- 
chine tools in fiscal 1961 ending next June 30. 


If that amount of buying should be done, the 
Air Force probably would make commitments 
of $30 million and the Army and Navy $20 mil- 
lion each. 


Spearheading the Air Force’s participation in 
this program is Frederick L Hill, who is asso- 
ciated with the Production Division of the Aero- 
nautical Systems Center at Wright-Patterson 
Field, Dayton, Ohio. 


This division is responsible for determining the 
production requirements of all winged vehicles 
of the Air Force. It also is buying agent for 
National Aeronautics and Space Administration. 


Mr Hill is chairman of the Air Force’s Machine 
Tool Modernization Committee. When this com- 
mittee once approves a machine tool for pur- 
chase, it issues “specs” to the Air Force’s prime 
contractor who is involved. The prime contrac- 
tor then makes the purchase. Later the Air Force 
reimburses the prime contractor for the ma- 
chine, to which the Air Force takes title. 


Prime contractors must justify to Mr Hill’s 
committee the savings and/or other benefits to 
be derived from the new machine. 


Numerical control favored. . . 


The committee is said to be looking with high 
favor on machine tools with numerical control. 
Wherever such machines can be justified, they 
will be ordered. They are regarded as particu- 
larly suitable for the kind of production that 
the Air Force will want from here on — fast 
changing designs with each vehicle made in rel- 
atively small numbers. 


The idea back of the Air Force’s program goes 
beyond machine tools and embraces moderniza- 
tion of all manufacturing operations. But most 
of the money spent will be for machine tools. 
To do the kind of modernization job that should 
be done in the Air Force, an estimated $100 
million a year would be necessary for an in- 
definite time (probably six or seven years). 


Orders to be placed soon . . . 


Perhaps one-half of the amount of machine tool 
business to be placed in fiscal 1961 for this pro- 


gram probably will be awarded before the end 
of this year, according to reliable sources. 
The Air Force’s concept of the modernization 
program is being presented to prime contractors 
and to machine tool builders in a series of flip- 
over chart talks given by Mr Hill and his asso- 
ciates. 


Detroit cuts back programs .. . 


Detroit has passed along gloomy word to ma- 
chine tool builders. Pontiac, for one, has can- 
celled a $15-$20 million tooling program for 
its V-8 for 1962. At the same time, Oldsmobile 
put a “hold” order on machine tools now in 
process of manufacture by at least half a dozen 
builders. The tools are for its standard-size V-8 
for ’62. 

The story is that the Buick and Oldsmobile de- 
cisions stem from poor experience with per- 
manent-molk! sand-cast blocks for their com- 
pact cars. Rejects caused by leakage are said to 
have been high and to have put production costs 
out of sight. 

Chevrolet’s rush program to build aluminum 
fours and sixes is reported to have been pushed 
around without anything much happening. The 
engines were originally to have been made in 
Flint, but the job finally was given to Tona- 
wanda. 

Now Chevrolet is said to be discussing a cast 
iron instead of aluminum engine to be ma- 
chined on rebuilt equipment. The tooling pro- 
gram thus would be cut to $15 million, or half 
the original amount. 


Cutting-type orders off... 

Net new orders for cutting-type machine tools 
fell in September to $42.4 million from $47.8 
million in August, a disappointment to the in- 
dustry. 

Cutting-type machine builders booked $382 mil- 
lion of net new orders in the first nine months 
of ’60, just a shade better than the $377 million 
in the comparable period of 1959. 

Orders for metal-forming machines rose to $9.9 
million in September from $9 million the pre- 
vious month. For the January-September peri- 
od, total orders were $106.5 million. This com- 
pares with $101.9 in the same months of last 


year. 
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MORSE TOOLS HELP AMERICAN 
KEEP QUALITY...PRECISION 




















American Hoist & Derrick Company cuts cost... 
maintenance with Morse precision tools 


For years economy of operation and low maintenance has been an 
outstanding feature at American. 


So it follows they use Morse Tools during manufacture. . . because 

it takes top-quality, tough tools to build rugged machines. It takes 

Morse Cutting Tools . . . the best known quality tools on the market 
. for smoother, faster machining and longer tool life. 


For your cutting tool needs, it will pay you to order ““Morse’”’. Call 
your Morse Franchised Distributor today. 


IVMLO FS EG 


means “THE MOST” in Cutting Tools 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASSACHUSETTS 
Warehouses in: NEW YORK + CHICAGO + DETROIT + DALLAS + SAN FRANCISCO 
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A Division of VAN NORMAN INDUSTRIES, INC. 
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Morse means more production... 
smoother, more accurate produc- 
tion . . . with every type of cut- 
ting tool from drills, reamers, 
taps and dies, to end mills, mill- 
ing cutters, slitting saws and 

“specials”. So, if you want the 
best from every cutting tool you 
buy, mark your order “MORSE”. 
For if you want Morse Quality, 
there’s only one way to get it... 
specify Morse. 
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MATERIALS... 


Aluminum engines... 


If there’s a problem in casting aluminum 2n- 
gines it’s that the auto builders rushed into the 
changeover with too little orientation. This is 
the opinion of a top engineer specializing in 
cast and wrought aluminum. But “bugs,” he re- 
minded us, are common whenever a new ma- 
terial or a new design is put into service. 
Apparently the current problem is with semi- 
permanent-mold castings. Die-cast engines are 
running smoothly now -— although they, too, 
were not without problems. 


Traditional iron founders cannot hope to suc- 
cessfully cast aluminum, especially in complex 
shapes, without some special training. Alumi- 
num is different. And it appears that some auto 
builders have tried to force the new metal to 
fit the equipment and experience of their iron- 
casting facilities. 


Porosity in aluminum-alloy castings is largely 
a result of one of, or a combination of, two fac- 
tors: gas and improper cooling. Thus proper 
gating and risers are extremely important. Cool- 
ing rates and the directions of heat dissipation 
out of the molten metal and the mold are crit- 
ical — especially with 6 to 7% of silicon pres- 
ent. Metal poured too hot will produce excessive 
gassing. On the other hand, if the pour is too 
cold, the metal will solidify and the internal 
stresses caused by contraction between the first 
and last metal to enter the mold can cause 
porosity and distortion. 


Die casting, with its high pressure and closer 
control, appears to be one solution to the prob- 
lem. However, our authority stressed that it 
shouldn’t be necessary. With proper mold de- 
sign and pour control, and perhaps with special 
attention to coring, semi-permanent-mold cast- 
ing can do the job. Porosity, he said, isn’t the 
problem. It’s one result of a more fundamental 
problem—casting aluminum in an iron-foundry 
tradition. 


And the problem doesn’t stop at the foundry. 
It carries over right into the shop. One manu- 
facturer, baffled by a seemingly insurmountable 
distortion condition after a milling operation, 
yelled for help. The answer: He was using the 
same hydraulic clamping pressure on the fixture 
holding the aluminum as he had on cast iron. 
The squeeze distorted the part and it went out 
of shape when the pressure was removed after 
machining. While the aluminum-oriented air- 
craft builders wrestle the foibles of steel, the 
auto makers head in the opposite direction. 


Strange worlds to live in. . . 


What is it like to work in an atmosphere other 
than air? With conditions such as those estab- 
lished in the US Navy-sponsored Infab (inert- 
atmosphere fabrication) facility at the Univer- 
sal-Cyclops Co plant, we don’t need to visit 
neighboring planets to find out. Every day the 
engineers and operating people at Infab are 
learning how thoroughly air influences manu- 
facturing operations. 


Many details, as you would expect, were con- 
sidered in the original planning. For instance, 
drive motors had to have a higher hp rating 
because argon has only half of air’s heat con- 
ductivity. But some results are unexpected — 
and those surprises are a major value of the 
program. 


Recently, Universal-Cyclops transferred a job 
normally done on its conventional rolling equip- 
ment to the mill in the Infab room. The billet 
was molybdenum. In Infab’s argon atmosphere, 
the billet wouldn’t move along the conveyor. 
the latter’s rolls simply spun free. Without the 
customary oxide scale on the billet there was 
not enough friction. The rolls had to be rough- 
ened before the billet would move. 


Metal Show... 


The 42nd National Metal Congress and Exposi- 
tion, held in Philadelphia during the week of 
Oct 17, gave every indication of shaping up 
into a real “metal show.” For the first time in 
years, a substantial number of prominent metal- 
producing companies exhibited at the show. 
And, as the show management (American So- 
ciety for Metals) intended, several of the types 
of equipment formerly shown were not exhib- 
ited. 


Typical of other shows in these somewhat au- 
stere times, attendance was only about 30,000 
for the week. However, a survey of exhibitors 
indicated that they were extremely pleased with 
the level of responsibility among the visitors. 


Metal-bonded graphite . . . 


Development of a new class of materials that 
combine the strength of metal with the unique 
anti-friction properties of graphite was described 
at an AIMMPE powder metallurgy seminar dur- 
ing the Congress. Dr M Humenik, Jr, of Ford 
Motor Co, said the material opens up new fields 
for both dry and externally lubricated bearings 
—William M Stocker, Jr 
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KERNS INDUSTRIAL LUBRICANTS PROVE 
THEMSELVES AT NO COST TO YOU! 


Improved production, maximum machine efficiency, and lower maintenance costs are 
vital to increased profits. A lubricant . . . the best for your purpose . . . is available for 
an actual production test run without cost. Kerns United, under their Memo Billing 
Trial Basis, recommends and supplies a lubricant for testing in your own plant. . . no 
formal invoice will be rendered unless completely approved in production. 

Consult Kerns United now! Get the advantages of a product formulated to blend with 
your own operations. 

Manufacturers of Cutting, Grinding, Drawing, Forging, Phosphatizing, Cleaning, Rope, 
Twine, Wire Drawing and Spray Booth Compounds; Cling Oils, Rolling Oils, Rust 
Preventives and Specialized Greases. 


Write now for further information on any of these preducts—no obligation, of course, 


SEE US AT BOOTH NO. 1511 DURING THE 1960 MACHINE TOOL SHOW, SEPTEMBER 6 THRU lé 


Add your 
company name 
to this list of 
great names 
in the metal-working 
world who use 
Kerns products 


Aerojet General 
American Motors Corp. 
American Steel & Wire 
Borg Warner Corp. 
Bridgeport Brass Co. 
Briggs & Stratton 
Buick 

J. 1. Case Co. 
Caterpillar Tractor 
Chase Brass & Copper 
Chevrolet 

Chrysler Corp. 

John Deere Co. 
Douglas Aircraft 

Dow Chemical 

Ford 

General Electric 
Harnischfeger 

Harvey Aluminum Inc. 
Hotpoint 

IHC 

Kaiser Industries 
Keystone Steel & Wire 
Lockheed Aircraft 
Maytag 

Minneapolis Honeywell 
North American Aviation 
Northwestern Steel & Wire 
Olin Mathieson Chemical 
Pittsburgh Plate Glass 
Pontiac 

Remington Rand 
Republic Steel 

Revere Copper & Brass 
Reynolds Metals 
Rheem Mfg. Co. 

Geo. D. Roper Corp. 
Schwayder Bros., Inc. 
SKF Industries Inc. 
Stewart Warner Corp. 
U.S. Steel Corp. 
Western Electric 
Whirlpool Corp. 
Wyman Gordon 
Youngstown Sheet & Tube 


World's Largest Exclusive Manufacturer of Specialized Industrial Lubricants 


KERNS UNITED Corporation 


2657 East 95th Street *« Chicago 17, Illinois 


Subsidiary: KERNS PACIFIC Corporation, 630 N. Batavia St., Orange, California 


Offices in Principal Cities throughout the U.S.A 
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WHATS AHBHAD... 
in Metalworking 


Metalworking 1960— best peacetime year ever... 


Metalworking production has been given a big 
impetus this fall by unexpectedly large assem- 
blies of 1961 model passenger cars. 


The upsurge in activities at Detroit has offset 
declines in other segments of the metalworking 
industry. Chances are that output of metal 
goods as a whole will continue at about the 
current high level the remainder of the year. 


If production should hold through the fourth 
quarter as anticipated, 1960 will have set a rec- 
ord surpassed only in the top year of World 
War II (1943) and then only by a thin margin. 
AM/MM’s Metalworking Production Index is 
expected to average 106.5 for this year (with 
1957 taken as 100). This compares with 107 in 
1943, 106.2 in 1944, and 101.7 in 1959. 


As an offset to all the pessimism about business 
lately, the fact is that metalworking production 
has stayed steadier this year, and at a high 
level, than at any time in history. 


The high spot on the AM/MM Index was 109 
last January, but the volume of physical out- 
put has never dipped below 105 during the 
year. This represents only a four-point spread 
from top to bottom. 

Steel mills have yet to benefit from an upturn 
in orders. They believe that a slight improve- 
ment will show up in November, but do not 
expect much. 

Users are displaying no interest whatever in re- 
building steel inventories. The feeling is grow- 
ing that much of the purchasing from here on 
will be for quick delivery (probably within a 


week or so). Many customers are counting on 
mills to carry their steel stocks for them. Some 
consumers are not ordering steel until they ac- 
tually get an order themselves. 


This new policy, which is a reversion to prac- 
tices prevalent in the 1930’s, indicates that users 
are not anticipating a price increase or they 
would be laying in steel as a hedge against 
higher costs. 


Detroit has not purchased a lot of steel. Some 
mills believe that the compact car is respon- 
sible as it takes only about 2300-2600 Ib of steel 
compared with 3600-4000 Ib for standard car. 


The electronics industry continues to zip along 
at a fast pace, with employment reaching an 
all-time high. In southern California electronics 
has taken up some of the slack of lagging air- 
craft business. 

Latest checkup on domestic electric motor man- 
ufacture reveals that total business this year 
is ahead of last year. One important company 
says that 1960 is his second best year. 


The same situation holds in the gearing industry 
which had a gain of 17% in bookings in the 
latest month for which figures are available. 

Screw machine products makers are having a 
hard time keeping their shipments up to the 
1959 level. They regard the outlook as only fair. 


Retail sales of farm implements have turned 
upward as a result of record harvests, but deal- 
ers still have large inventories and some manu- 
facturers are holding to their program of clos- 
ing plants for two to five weeks this quarter. 
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WHIAT’S AHEAD... 
in Business 
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Industrial production easing .. 


The latest report on industrial production 
brought an unwelcome chill to the fall business 
season. For September, industrial output as 
measured by the FRB index slipped to 107 
(1957=100), the 1960 low. Unfortunately, the 
drop came at a time when the index might have 
been expected to head upward under the in- 
fluence of the upturn in auto production for the 
new model year. 

There are no signs now of a quick rebound in 
the industrial output level. Even further de- 
clines are probably in store for early 1961. 
Unless new order volume picks up, cuts in out- 
put in key industries are almost inevitable. 
Manufacturers have eaten well into their back- 
logs in recent months. Thus, without a sub- 
stantial increase in new orders, continued out- 
put at present levels would merely mean higher 
inventories. 

But machinery producers see little prospect of 
such a revival in orders. The McGraw-Hill ma- 
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AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


OCT SEPT AUG SEPT 
Esti- Pre- Re- Year 
mated liminary vised Ago 
Total index 
158.5 158.2 159.4 159.7 


qiss.s 
Metalworking 


Machinery .... 





192.4 192.4 187.9 


Other Machinery 
exc. Electrical . 


Electrical 
Machinery .... 159.3 


Fabricated Metal 
Products 


173.1 172.8 171.5 


159.4 162.5 





147.6 148.8 





chinery new orders index has slipped by about 
7% over recent months. And most machinery 
makers indicate that they expect the slump to 
continue through the first quarter of 1961. 


The depth of the decline in output will depend 
considerably on how manufacturers view their 
inventories. Stocks now are high — both in dol- 
lar terms and in relation to orders. And manu- 
facturers have indicated in recent months that 
trimming may be under way. If the anticipated 
slip in new orders does occur, manufacturers 
will be eager to pare stocks further. To do so, 
they’ll cut output. 

Currently, there is little on the retail level to 
brighten the industrial outlook. Retail sales for 
September were the lowest this year, and only 
1% higher than in September 1959, the midst 
of the steel strike. With personal income just 
inching ahead as it has in recent weeks, only 
modest gains in consumer demand are likely in 
the immediate future. 





WEEKLY BUSINESS INDICATORS 
Business Week Index of Activity (1947-1949=—100) * 
Steel ingot operation (thousands of tons) 

Electric power output (million Kilowatt hours) 
Production of automobiles 


Engineering construction awards (Eng. News- Record—thousands) . 


INDICATORS 


MONTHLY BUSINESS 
Index of industrial production (1957—100)* 


Latest 
Week 
148.5 
1,556 
13,736 
149,150 
400,193 


Latest 
Month 


107 


Index of durable manufactures production (1947- 1949— 100) * : 102 


Durable goods manufacturers’ sales, millions* 
Machinery manufacturers’ sales, millions* 

Durable goods manufacturers’ new orders, millions 
Machinery manufacturers’ new orders, millions 


New Orders for Nonelectrical Machinery (1950=— -100) * 
New Contracts for Industrial Construction (1950—100) 


* Seasonally adjusted 
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14,420 
4,640 
14.30 

4.71 
174 
149 


Preceding Yeor 


Week 
148.3 
1,579 

13,725 
140,832 
444,473 


Month 
108 
104 

14,730 
4,770 
13.84 

4.52 
179 
151 


Manufacturing + October 31, 


Age 
143.2 
371 
12,861 
133,430 
260,982 


Yeor 


Ago 
108 
97 
14,008 
4,651 
14.0 
4.6 
153 
165 
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With the new AMERICAN tape controlled 
Positioning Table, everybody can bore to 
+.00025” without any possibility of error! 


Low, low tooling costs and efficient production 
are child’s play when you use the new American 
numerically controlled Positioning Table. 

Designed by an American Tool Works Com- 
pany/Sperry-Gyroscope team, your American 
ultra-precision Positioning Table is rugged . . . 
almost impervious to wear or failure. Electronic 
parts are protected by sealed, pressurized com- 
partments. The Mylar tape is read by low pres- 
sure air... no steel fingers to tear the punched 
holes. Table and saddle ride on indestructible 
hardened and ground Timken graphite tool 
steel ways. 

Used with the new American Hole Wizard 
Radial Drill, your American Positioning Table 
saves you up to 71% in tooling costs! Your 
production increases 400%! Your jig costs are 
entirely eliminated! 


z 


THE AMERICAN TOOL WORKS COMPANY 





Boring Is Child’s Play 


Ask your American Distributor about “Toolease”, 
our leasing plan under which this American Posi- 
tioning Table and American Hole Wizard Radial 
Drill combination can improve your production 
... While it pays for itself! Or, write Section 161 
at the address below. Ask for Bulletins 


700 and 801. 


PEARL. STREET AT EGGLESTON AVENUE «+ CINCINNATI 2, OHIO 
CIRCLE 232 READER SERVICE CARD 








ARMCO STEELS / FOR BETTER PRODUCTS—LOWER COSTS 


BATTLING 
HIGH 
jt, COSTS? 


YOUR ARMCO 
STAINLESS 
STEEL 
DISTRIBUTOR 
CAN HELP 








Keeping costs in line and staying ahead of competition is a tough battle. 
But you'll find that your Armco Stainless Steel Distributor and all the facilities 
of his Steel Service Center can be mighty helpful. 

in the first place he has complete stocks of standard and special Armco 
Stainless Steels that offer a wide range of cost-cutting opportunities. And 
the distributor representative that calls on you is a stainless expert. It’s like 
adding a complete stainless inventory at no cost as well as a stainless 
specialist to your staff. 

Besides knowing stainless from A to Z, your Armco Distributor representa- 
tive knows how to fabricate stainless at least cost. He's mill-trained with 
practical production know-how, can work with you to get top production from 
your equipment. 

In addition, the many facilities of your Armco Distributor’s Steel Service 
Center are available to tailor stainless steel to your exact requirements. 
You can consider them as no-overhead components of your own shop. 

Why battle high costs alone when your Distributor of Armco Stainless 
Steels stands ready, willing, and able to help you. Call him in on both design 
and production problems. He may have a profitable answer. If you don’t 
know his address just write us and we'll put him in touch with you. Armco 
Steel Corporation, 3010 Curtis Street, Middletown, Ohio. 


ARMCO STEEL 


Armco Division + Sheffield Division + The National Supply Company + Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation + Union Wire Rope Corporation 
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American 


Metalworking 


Machinist Manufacturing ESTABLISHED 1877 


About That “Postponable” Mood 


The economic crepe-hangers are doing a land- 
office business just now. They are busy telling 
everybody that we are in a recession. They want 
the economic sterm flags run up from Key West 
to Maine, and from New York to San Fran- 
cisco. 


Yet not one of them... 


is predicting a long-lived and critical setback 
to the national economy. They prefer such 
soothing terms as “rolling readjustment” to de- 
scribe the situation. The most pessimistic among 
them foresee a turn for the better not later than 
the middle of 1961, or perhaps sooner. 

Since above everything else they are artic- 
ulate, these dour prophets may influence un- 
duly the immediate and long-term programs of 
metalworking managements. For some manage- 
ments tend to scare easily. 

But before they begin to put plans on the 
shelf, managements should analyze clearly and 
impartially the conditions with which they will 
be confronted the next few years, and act ac- 
cordingly. 

For one thing, new products are coming onto 
the market as never before. The pouring out of 
new products will grow rather than diminish, 
because far more money than at any previous 
time is being invested in product research and 
development. Just when you think that you 
have the world by the tail with a fine, fool- 
proof product, don’t be too sure that a com- 
petitor may not throw consternation into you 
by bringing out something better. 


Only a few years ago... 


Detroit was slavishly devoted to bigger, better 
and more expensive cars. And then came the 
revolution! Today “compacts,” a word unheard 
of not long ago, are the talk of the industry and 


of retail buyers. How sure are you that your 
business won’t be hit with an impact as dev- 
astating as the compact? 

Look at another angle of the situation ahead. 
Only a naive person would believe that the 
upward movement of hourly wages and fringe 
benefits is to end. Each year the cost will be 
more. 

At the same time, Metalworking, like many 
other industries, has too much capacity. Bid- 
ding for business will be cruelly competitive 
and chances of getting much more money for 
your product will be slim. With costs rising and 
competition stiffer, you will have to use the 
latest and best production methods to keep the 
cost of your product down to the point at which 
you can earn a decent profit. 


So if you are... 


in a “postponable” mood so far as modernizing 
your shop with new equipment is concerned, 
you may well look back six months to a year 
hence and think how short-sighted you were. 
You may mutter to yourself, “Why did I let the 
crepe-hangers talk me into that one?” 

All of us should keep in clear focus these 
facts: Statistics prove that metalworking pro- 
duction this year will come within a hair’s 
breadth of setting an all-time record. Though 
1961 may not come up to that level, it promises 
to be not too far below it. A lot of money will 
be made in 1961 by a lot~wf metalworking com- 
panies. 

The point is that in good times, and even in 
boom periods, every company does not prosper 
uniformly with every other company. The com- 
panies with alert, aggressive, risk-taking and 
progressive managements will be the chief bene- 
factors. These are the companies that, among 
other things, keep their production equipment 
up-dated and thereby take advantage of low 
manufacturing costs. 


EDITOR 
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benefits! 


Here’s the original 


It does the work of special machines 
at standard machine cost 


Here in the Gisholk MASTERLINE Simplimatic Automatic tion the tools right up to the work, or table-feed to bore, 
Chucking Lathe is the essence of the building-block prin- turn an O.D., or plunge facing tools to depth before slide 
ciple: a standard headstock and bed casting with a wide, movements begin. Each slide may feed at different rates, 
flat platen table. To this you add the building blocks for permitting an unlimited variety of cuts and tool approaches. 
most efficient tooling on each specific job. Standard front, Back boring and facing attachments permit machining 
center, rear or auxiliary slides with tool blocks may be front and back surfaces simultaneously, eliminating extra 
positioned wherever they are needed to handle a maximum handling and equipment cost. 

number of surfaces per chucking. Three of the 39 jobs described in the Simplimatic Catalog 
Between cycles, the platen table is well away from the are shown here. Write for Bulletin 1159-C or contact your 
spindle, providing easy access for loading and unloading. Gisholt Representative to find out what the Simplimatic 
The table is screw-fed. This permits rapid advance to posi- can do for you. 


13.8 minutes! Cast iron rotor, 28” 2.4 minutes! Front and rear brake 2.3 minutes! Steel bevel gear blank. 
0.D., 6%" wide. Table feed turns drums. Back facing attachment mo- Rear swivel-base slide tools straddle 
O0.D., plunges facing tools to depth. chines mounting face. Front slide turns machine back angle, front co-bore and 
Slides face flange, complete hub. Two- and bores. Rear slide faces web and face as cam-controlled front slide 
speed motor gives high speed for fin- rim. tools face front angle. 


ish facing flange and chamfering. 
GISHOL ° 
SS + =~ 
* Turret Lathes * Automatic Lathes * Balancers €@ 
Superfinishers * Threading Lathes * Factory Rebuilt Lig) 


Machines with New-Machine Guarantee MACHINE COMPANY 


Madison 10, Wisconsin, U.S.A, 
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Constant R & D by an independent department is Rohr's way of... 


Backstopping numerical control 


By Nils O Olesten, supervisor, and S P Christensen, coordinator 
Numerical Control Dept, Rohr Aircraft Corp, Chula Vista, Calif 


The fanciest tape-controllled ma- 
chine-tool setup, the most elaborate 
computer system depend in the final 
analysis upon the human knowledge 
that is fed into them. 

The success or failure of numerical 
control in metalworking depends 
upon the skills of many people in 
different but related fields . . . and 
upon the coordination of those skills 
into a collective intelligence capable 
of getting the utmost performance 


out of this most promising tool of 
the Space Age. 

We at Rohr have been pioneers in 
the infant science of numerical con- 
trol, early realizing its potential for 
faster, more accurate—and thus more 
economical—production of machined 
parts. 

As a result of this early recogni- 
tion, Rohr today has an installatior 
representing almost 10% of the en- 
tire Air Materiel Command alloca- 


American Machinist/Metalworking Manufacturing - October 31, 1960 


tion of numerically controlled ma- 
chine tools. 

This installation includes three 
Morey vertical profilers in the home 
(Chula Vista) plant, and two under 
Rohr control outside—all with Digi- 
matic controls; a Giddings & Lewis 
Variax No. 2 with Numericord sys- 
tem, a Cincinnati horizontal profiler 
and two Cincinnati skin mills, all 
with Cincinnati controls. 

The company has been able to put 
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Backstopping N/C.. . 


these machines to profitable use 
without the long-range program of 
research and development employed 
by many firms in approaching nu- 
merical control machining. This is 
because the organization we have 
evolved enables us to conduct re- 
search coincident with production, 
and to tie in developmental efforts 
with production experience. 

Rohr’s basic philosophy of con- 
trolling numerical control involves 
combining simplicity with ingenu- 
ity. For instance, when the company 
first began to work with numerical 
control, it found that almost all other 
users handled complex mathematical 
data on large general-purpose com- 
puters. The company was already 
using a basic IBM 650 computer to 
handle its everyday processing needs. 
True, this computer had storage lim- 
itations, but by clever programming 
it was found adequate to the imme- 
diate needs of numerical control. 

Such programming itself requires 
a computer, because manual pro- 
gramming is laborious, frequently in- 
accurate, and always costly. 


Apt Programming 

For more complex, three-dimen- 
sional parts, Rohr turns to APT pro- 
gramming techniques, renting IBM 
704 time for this purpose. Recent 
addition of a Univac Solid State 80 
computer has increased the versatil- 
ity of the company’s numerical con- 
trol programming facility, both for 
in-plant production and for program- 
ming for other firms. 

Nucleus of the Rohr program is a 
Numerical Control Department re- 
sponsible for coordinating human 
skills and mechanical processing 
techniques. With this overall con- 
trolling setup, the company can: 

@ Single out employees who have 
talents that are useful in develop- 
ing numerical control. 

@ Afford to make its numerical con- 
trol training courses less general, and 
to emphasize specific tasks. 

@ Concentrate attention on specific 
problems in numerical control. 

@ Give each numerically produced 
part the benefit of knowledge of a 
team of specialists. 

Because control of these maciines 
is centralized, troubles can be cor- 
rected much faster. If, for example, 
something goes wrong at a machine, 
a liaison man immediately contacts 
the unit supervisor, who in turn gets 
in touch with data processing, parts 
programming, procedures, or which- 
ever sub-group is involved. 

The Numerical Control Depart- 
ment has six such sub-groups or sub- 


84 


departments: Math Analysis, Data 
Processing, Systems and Procedures, 
Part Programming, Checking, Liai- 
son. 


Math Analysis 

This group establishes the compu- 
ter programs that are the basis for 
tapes or other numerical control 
media. It must therefore work close- 
ly with part programmers to make 
sure that any new part configurations 
will not violate computer limitations. 
The mathematician must thus assist 
part programmers in analyzing com- 
puter processing errors, and he must 
provide instruction in the use of com- 
puter routines. 

Other duties of the numerical con- 
trol mathematician include solving 
(by computer) special problems that 
arise during part programming, doc- 
umentation of all existing computer 
programs, preparation and distribu- 
tion of written instructions outlining 
the correct use of computer routines. 

He must also concern himself with 
continuous research and development 
of new mathematical techniques for 
representing two- and three-dimen- 
sional part contours. 

Even more important from an eco- 
nomic standpoint is the development 
of a mathematical lofting concept. 
With this method, the mathematician 
converts production design ideas into 
a workable form for computers. To 
these jobs of the Math Analysis 
Group must be added the constant 
revision of existing computer rou- 
tines to keep pace with engineering 
changes, modifications to the numeri- 
cally controlled machine tools them- 
selves. The group must also con- 
tribute to the development of more 
sophisticated computer programs, 
such as APT—“the language that 
controls machine tools.” 


Data Processing 

This group processes numerical 
control data only. By so specializing, 
it cuts down lead time from program- 
ming to control media. Too, close 
coordination between the computer 
operator and the part programmer 
insures fast correction of computer 
logic errors arising from misuse of 
computer solutions. 

The Data Processing Group not 
only must process computed data, 
but must also prepare and record the 
magnetic tape for control of Rohr’s 
Morey machine tools, and keypunch 
the Remington-Rand cards that con- 
trol the Cincinnati machines. Spe- 
cifically, the group must forecast 
and schedule keypunch and computer 
time, in addition to processing nu- 
merical control data in the computer. 


Systems and Procedures 

This group not only originates pro- 
cedures within the Numerical Con- 
trol Department and serves as its 
nerve center, but also coordinates 
the work of technical groups that 
service the department—determining 
the area of need, compiling necessary 
material, and writing the manuals 
that are needed for plant-wide in- 
doctrination into numerical control. 
Further, this group must tailor nu- 
merical control procedures into the 
existing Rohr system to reduce con- 
fusion in affected areas. This is done 
by preparing procedure proposals for 
distribution to the affected depart- 
ments. 

When control tapes or cards for a 
given machining process are stored 
for re-use, the job is also handled by 
Systems and Procedures. In fact, 
this group handles all work flow 
within the Department, maintaining 
a reporting system to indicate wheth- 
er schedules are being adhered to. 
In addition, the group establishes 
schedules for programming, process- 
ing and control media proofing. 

Historical data is collected and or- 
ganized so that numerical control 
projects can be evaluated on a cost 
comparison basis. These costs are 
separated from comparable conven- 
tional costs by special accounting 
control codes. Individual] records of 
each part processed aid in an on-the- 
spot analysis of Department effi- 
ciency. 


Part Programming 


Primarily, this group converts en- 
gineering information into a form 
suitable for numerical control proc- 
esses, but it also serves as an advisory 
group on utilization of numerically 
controlled machine tools—especially 
before plant-wide indoctrination has 
been accomplished and criteria set 
up. This group also determines which 
parts are suitable for numerically 
controlled machining (until criteria 
has been established for planning 
groups), the percentage of N/C op- 
erations as opposed to conventional 
machining operations, and even the 
types and sizes of cutters needed, 
plus the approximate cost and con- 
struction criteria for N/C holding fix- 
tures. Parts Programming also helps 
prepare a cost analysis of numerical- 
ly controlled machining operations, 
which becomes part of the firm’s his- 
torical data collection for future 
evaluations. 

The most important function of 
Parts Programming is, of course, the 
conversion of engineering data into 
a form, which when processed by a 
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computer, produces the cutter path, 
feed rate and auxiliary functions for 
machining the part. The programmer 
must plan the sequence of machining, 
calculate a geometric description of 
the part, and assign the X, Y and 
Z values of the part ordinates. 

He must also write a computer in- 
put manuscript, assign cutter spec- 
ifications, spindle speeds and table 
feeds to produce desired surface fin- 
ish. Finally, the programmer must 
construct a rough setup document 
which when completed furnishes in- 
structions to the machinist. 


Checking 


The great economic advantages of 
numerical control can easily be off- 
set by human error. If such an er- 
ror is not detected before it goes 
into the control cards or tape, the 
consequences can be severe. For this 
reason, the N/C checker must ana- 
lyze part programs for detection of 
error in computer input manuscripts, 
in preliminary computer processing 
tab list plots, in stylus pictures of 
the cutter path—and he must be 
alert for procedure violations. 


Within the Checking Group, the 
numerical control illustrator com- 
pletes the setup documents roughed- 
out by the programmer. These con- 
tain operator instructions for setting 
up the stylus run of the cards or 
tapes, plus setup instructions for the 
machining fixture on the table of the 
machine tool. Also illustrated are 
the cutter path, cutter geometry, and 
spindle speed. 

Liaison 

The only proof of the efficacy of a 
numerically controlled part program 
is in the actual machining of the first 
piece. For this reason, a techni- 
cally qualified liaison man carefully 
watches proofing at the machine it- 
self, analyzes the operation, and later 
makes suggestions for corrections or 
improvement of the program. These 
recommendations are made to the 
unit or group supervisor and are for- 
warded to whichever of the other five 
groups is concerned. 

The liaison man’s suggestions later 
serve as programming criteria, and 
are valuable as historical data. 

Rohr’s Numerical Control] Depart- 


Another entry in the aluminum can race 


Competition waxes hotter in meth- 
ods for making aluminum cans. In 
the beer-can field, we have two re- 
cent entries. National Machinery has 
a Multipress that extrudes 120 can 
bodies per min. from slugs (AM/MM 
Sept 19, ’60, p97). Verson Allisteel 
Press Co. counters with a horizontal 
press that extrudes 200 can bodies 
per min., likewise from slugs (AM/ 
MM—Oct 3, ’60, p99). And now we 
have the first of its kind, a rotary 
redraw press that can be equipped 
to make either 290 or 400 can bodies 
per minute from drawn aluminum 
cups. 

The new press is part of a three- 
machine line at Central States Can 
Corp, Massillon, Ohio. All machines 
were supplied by E W Bliss Co, Can- 
ton, Ohio. First machine is a perma- 
nently inclined 60-ton crank press 
that blanks and cups enamelled alu- 
minum coil stock. Cups released 
from the three-cavity die are aligned 
in open-end position by an unscram- 
bler made by Great Lakes Co and 
conveyed to the redraw press. 


Redraw Press 


At the redraw press, cups are 
picked up by a star wheel and placed 
in the die where they are drawn to 
final depth and diameter. Another 
star wheel pushes the drawn can 


body into a discharge conveyor for 
movement to the trimmer and 
flanger. 

Only two people are required to 
handle this can line, one to watch 
the machines and the other to pack 
the product. 

The Bliss rotary redraw press is 
said to operate in a manner new to 
the metalforming industry. A circu- 
lar table with eight die holes and 
a turret rotate continuously around a 
center post. The turret is fitted with 
slides for plungers. Rollers on the 
upper end of the plungers bear 
against a barrel cam fastened to the 
center post. Thus, as the table and 
turret rotate, each plunger is con- 
strained to go through a complete 
cycle during each revolution of the 
machine. 

With a four-plunger head, as now 
used at Central States Can, produc- 
tion is 200-240 can bodies per min., 
although Bliss rates the equipment 
at 160-200. And with an eight plung- 
er head, the output can be doubled. 
Secret of speedy redrawing in either 
case is that for each cup fed, the 
plungers redraw at various stages. 

Other features of press: each slide 
has a pneumatic cushion for blank- 
holding purposes, and a cam-oper- 
ated mechansim in the base ejects 
the finished part into guides and the 
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ment, unique in its division of re- 
sponsibility, has been instrumental 
in turning numerical control from an 
engineer’s dream into a production 
reality. It is also unique in that it is 
an entirely new department, divorced 
from established manufacturing and 
engineering departments. 

With this setup, Rohr has avoided 
one of the pitfalls of establishing 
numerically controlled machining in 
a company. Too often, the new-to- 
numerical-control firm makes it the 
responsibility of an existing depart- 
ment, thus stretching technical abil- 
ity too far. 

Rohr, on the contrary, has care- 
fully weeded out men from existing 
departments who show skill and 
adaptability in the complexities of 
numerical control, but who also bring 
to the department their own special- 
ized skills in many areas of machin- 
ing and engineering. In this way, 
the department has men who talk 
the language of the shop and the 
drawing board, who are not ivory- 
tower people but practical operat- 
ing men who can coordinate theory 
with reality. 


discharge star wheel. 

Interest in the aluminum can is 
attributed by Central States Can to 
several factors: probable upswing in 
price of tinplate, establishment of 
special commodity prices for alumi- 
num, and scrap recovery valued at 
58 to 60% of commodity price, mak- 
ing cost of scrap low compared to 
tinplate. 


85 





















































Furnaceless brazing at North American Aviation heats the work with flat 
heating strips and holds it in shape with ceramic-block platens. Upper and 
lower platens have individual power sources (100-kw saturable reactors) 
and automatic program controllers 

















No furnaces needed with 


CERAMIC BLANKET BRAZING 


Three new brazing techniques for 
stainless steel honeycomb panels are 
spotlighting a trend toward ceramic 
materials and electric resistance 
heating devices. The ceramics, in 
one form or another, are taking the 
place of graphite in the platens; re- 
sistance heating elements are taking 
the place of furnaces. 

It’s all part of the development 
work going on in many companies 
and aimed at cutting manufacturing 
costs, improving quality, and increas- 
ing the size of stainless steel honey- 
comb panels. This material, because 
of its high strength-to-weight ratio 
and its heat resistance is playing 
an increasingly important role in to- 
day’s—and tomorrow’s—aircraft and 
missiles. 

Take the B-70 bomber, for exam- 
ple. There are over 23,000 sq ft of 
stainless honeycomb in this plane, 
almost enough to cover a football 

Convair brazes B-58-type nacelle panel with single platen and heating strips above field. Larger radar reflectors are an- 
and below part. Process surrounds panel with inert gas instead of sealing it in a other good place for the material, 
steel envelope and cvacuating the envelope and many additional applications are 
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visualized if the costs can be reduced. 

However, in the aircraft field, one 
of the biggest problems is that honey- 
comb panels have practically out- 
grown the brazing furnace. Trouble 
is, as aircraft and missiles become 
bigger and bigger, so do wing, sta- 
bilizer, and fuselage section panels. 
In consequence, the cost of brazing 
furnaces has become astronomical, 
especially when only a few giant pan- 
els are involved. 

Obviously, it pays to make such 
panels as large as possible, rather 
than building up a number of small 
ones. But then, with large panels, 
you’re apt to have a real handling 
problem. 


Heaters sidestep furnace 


Electric resistance heating elements 
help solve both these problems by 
completely sidestepping the furnaces. 
When the enclosing walls of a fur- 
nace do not have to be considered, 
the work can be almost any size or 
shape. Further, because the process 
takes place more or less “out in the 
open,” handling problems are re- 
duced considerably. 

Actually, the idea is not entirely 
new, even though these applications 
are. The technique was called blan- 
ket brazing even before the insulated 
heating units were developed—the 
ones that resemble electric blankets. 

In the three new processes the 
heating elements do not look like 
blankets. Flat Nichrome strips, 
placed on or near the surface of the 
platens, provide the heat in the tech- 
niques developed by North American 
Aviation’s Los Angeles Division and 
by Convair-Fort Worth. Avco’s 
Nashville Division, on the other 
hand, works with rod-shaped heating 
elements inserted into the platens. 


Better control 


The low mass involved in all of 
these techniques makes it easy to 
exercise close control over the heat- 
ing and cooling phases of the cycle. 
There’s much less lag and overshoot 
than there would be in a furnace. 

Another advantage: Electric heat- 
ing elements are easy to repair. With 
the flat Nichrome strips, for instance, 
it’s only a matter of removing the 
bad one and putting in a new one. 

Selective heating is another possi- 
bility with this type of heating. If 
different areas of a panel are set up 
with their own thermocouples and 
power sources, one area can be heat- 
ed more than another. 


Ceramic platens favored 


The ceramic platen materials ap- 
pear to be favored over graphite for 


~~ 
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Operator positions work, already sealed in evacuated steel envelope, on lower platen 
which is made of Avco’s new castable ceramic material (Avcoramic). Holes in upper 
and lower platens will hold rod-shaped heating elements for brazing 


aa 


. 
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Honeycomb panel is heated to brazing temperature under watchful eyes of operators. 


To hold el in desired sha 


rods. V 


, the upper 
en brazing is complete, air will 


laten is secured to the lower with tie 
Fe forced through holes in platens for 


quick cooling; sub-zero temperatures are possible 


at least two reasons. One is that they 
are easier to shape into the complex 
contours required in aircraft applica- 
tions. Another is that they can stand 
a great deal of thermal shock. This 
is an important factor in the brazing 
cycles normally employed. (At North 
American the panels are brazed at 


American Machinist/Metalworking Manufacturing * October 31, 1960 


1640 F. This is followed by a sub- 
zero treatment for three hours at 
-75 F, and then they are heated 
again for one-hour aging treatment 
at 1050 F.) 

However, even though the ceram- 
ics play in important part in all three 
of the new processes, each of the 
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CERAMIC BLANKET BRAZING . 


companies approaches them from a 
different direction. 


Castable ceramic 


Aveo states that the key to its new 
process is a ceramic material devel- 
oped in its own laboratories. It’s 
called Avcoramic and is said to be 
castable within tolerances of 0.003 in. 

Brazing is performed with two 
platens—top and bottom—which act 
as contour forms for the honeycomb 
panel. Holes through the platens 
from side to side serve for both heat- 
ing and cooling. For heating, electric 
elements are inserted in the holes. 
For cooling, air is blown through 
them. 

The panel itself is enclosed in a 
steel envelope and placed between 
the matched platens. A vacuum in- 
side the envelope assures close con- 
tact of the parts being joined. 


Ceramic-block buildup 


In North American’s process, the 
brazing procedure is similar but the 
platen, instead of being cast, is laid 
up from a master form with blocks 
of fused-silica ceramic material 
called Glasrock. 

Developed by the Glasrock Corp, 
Atlanta, Ga, the blocks have excel- 
lent insulating properties in addition 
to high thermal-shock resistance. 
Glasrock cement acts as the bonding 
agent and facing material. 

During the brazing operation, the 
honeycomb panel is enclosed in a re- 
tort which is purged with argon gas 
to prevent atmospheric contamina- 
tion. Cooling is achieved by pump- 
ing air through the porous blocks or 
by pumping refrigerant through 
pipes built into the platens. 


Single-platen technique 


Convair’s process includes some 
features of the other two, but it 
marks a brand-new departure in that 
it uses one platen and does away 
with the protective steel envelope 
and vacuum equipment. 

To protect the work from atmo- 
spheric contamination, the process 
depends entirely on inert gas under 
positive pressure, immediately sur- 
rounding the panel. The gas is fed 
in through a tube and occupies the 
space between the panel and a spe- 
cial “dam.” 

Flat Nichrome strips above and 
below the panel do the heating, and 
the panel is held in place during 
brazing by a diaphragm with air 
pressure behind it. Full details on 
building the single platen are not 
yet available, but Convair says a ce- 
ramic die material is cast against a 
plastic pattern. 
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How North American 


When NAA’s Los Angeles Division 
makes top and bottom ceramic block 
platens for brazing stainless steel 
honeycomb, it employs the familiar 
procedure of laying up a shape on 
a master form. However, there are 
a few special kinks that adapt it to 
the brazing process. 

The operation starts with a special- 
ly prepared plaster reference base, 
accurately shaped to the desired 
contour. Over this is placed a flexible 
epoxy grid. Then a vinyl sheet is 
stretched over the top of the grid 
and fastened securely on all sides. 

Next, a vacuum is drawn beneath 
this assembly. The vacuum pulls the 
vinyl sheet down into the open 
spaces of the grid, insuring that the 
grid seats firmly against the ref- 
erence base, even when the shape is 
fairly complex. 

At this point the build-up proced- 
ure can start. If the platen is a large 


Flexible grid is 


one, it may be built up a section at 
a time for the sake of simplicity and 
convenience. 

First, a facing coat of Glasrock 
cement is put on top of the vinyl 
sheet. This fills in the grid pattern 
and rises to a height of 1/16 in. above 
the grid. From here on, it’s a job of 
cutting and fitting the foam blocks 
of Glasrock (fused silica ceramic ma- 
terial) to build up the primary back- 
ing for the shaped surface. Glasrock 
cement between the blocks keeps 
the structure fairly rigid. 

However, before the platen can be 
lifted from the vinyl sheet and put 
into production, it will have to have 
a strong steel frame, of course, to 
hold it together and keep it in align- 
ment. The working surface will also 
have to be checked carefully to make 
sure it will hold the honeycomb pan- 
els to the desired contour while be- 
ing brazed. 


in place over reference base, and grid is covered, in turn, 


already 
by a vinyl sheet in build-up of a lower platen for large honeycomb panel. Hoses 
at right will draw vacuum to pull vinyl down into pockets of grid 
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makes a brazing platen 


um has pulled vinyl sheet down into grid pattern. Dike 


boards will support foam-block construction over the grid 


Reference base establishes the shape of curved lower platen 


for brazing face sheets to honeycomb core of large panel. Vacu- 


Glasrock cement fills grid pattern and is applied to a height “Brick layers” build up ceramic foam-block structure for high 
of 1/16 in. above the grid. Procedure for building upper insulation on top of cemented grid. One section is completed 
platen with a matching curve is identical before another is started on a large platen like this 


American Machinist/Metalworking Manufacturing * October 31, 1960 89 





Now... stainless 


To get stainless steel strip that is 
perfectly flat, aircraft and missile 
manufacturers must pay a stiff price. 
For stainless strip just over 0.001 in. 
thick they now pay $37,390 a ton. 
For Rene-41 strip 0.00075 in. thick 
they may soon be paying $51,000 a 
ton. Why? 

It’s simply that variations in the 
thickness of materials used for air- 
craft and missile skins add weight— 
non-productive weight. Each pound 
saved in the fuselage will save ten 
pounds in the weight of supporting 
members, engines, and fuel load. For 
a passenger version of the B-70, use 
of uniform thickness strip would al- 
low nine more people to ride. 

Key to weight control is “ma- 
chined-quality” strip—strip that has 
no crown from side to side and is 
uniform in thickness from one end 
of the coil to the other. Like bark on 
timber, crown adds nothing to 
strength, only to weight. Until now, 
strip-mill operators have been un- 
successful in their search for an eco- 
nomical way to do away with crown. 


Won't roll out 


Crown, a phenomenon of hot roll- 
ing, can’t be rolled out during the 
cold-rolling operation. The only way 
to get rid of it is to machine it away, 
and there has been a continuing 
search for an economical grinding 
technique. 

The Wallingford Steel Co, Walling- 
ford, Conn, as a result of an eight- 
year development program in con- 
junction with the Behr-Manning Co, 
Troy, NY, is now able to supply 27- 
in.-wide stainless strip that is flat 
within 0.0005 in. edge to edge. Two 
60-hp vertical grinders, their coated 
abrasive belts running in oil, can be 
used either to remove imperfections 
in strip prior to re-rolling or for re- 
moval of crown, or both. Grinding 
costs have been cut by two-thirds 
by the new process. 

About 25% of Wallingford’s pro- 
duction will be ground on this new 
line. A ten coil order, which former- 
ly took 65 hours to fill, can now be 
filled in twelve hours. And on tube- 
mill stock, one grinding pass will 
now serve, instead of three. Another 
application of the new process is in 
the fabrication of zirconium tubing 
for nuclear-energy installations. One 
million feet of such tubing, in 58- 
foot lengths, will be supplied to the 
Hanford power station in Richland, 
Washington, under a contract that 
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strip flat within 0.0005 in. 


Abrasive belt grinders, their belts running in oil, remove imperfections or crown, 
or both, from strip. X-ray gee automatically traverses over strip and records thick- 


ness on paper chart. Grin 


ers aid making stainless strip to aircraft specifications 


Crown should not exceed 3% of strip thickness in opinion of aircraft designers. Re- 
rolling will not remove crown; strip must be ground before it is finished 


approaches $20 a foot. Here, of 
course, no pits, cracks, fissures, or 
any visible or X-rayable defect can 
be tolerated. In such applications, 
this new grinding process will cut 
scrap to a minimum. 


Grinding oil required 


Built by Hill Acme Co to design 
modifications by Behr-Manning en- 
gineers, each grinder drives a 30x126- 
in. cloth belt, resin bonded, and coat- 
ed with aluminum-oxide or silicon- 
carbide abrasives. These belts grind 
in a flood of sulphur chlorinated oil 
pumped from a 4000-gallon reservoir 
and filtration system. 

The strip, as it approaches the belt, 
is put under endwise tension of 30,- 


000 pounds and is bent at angles up 
to 20°, by break rolls, as it approach- 
es and leaves the grinding point. 

Crown grinding is done at rates 
of 8 to 10 feet per minute. Imperfec- 
tions are ground from tube-mill stock 
at speed rates of 18 to 20 fpm, with 
belt speeds of 2100 fpm on the first 
grinder and 4200 fpm on the second. 

What thicknesses can the machines 
handle? Foil stock needs many fin- 
ishing and inspection steps, in addi- 
tion to crown grinding. (As a rather 
“impractical” practical demonstra- 
tion the grinders removed the ink 
from one side of a newspaper page.) 
Much material around 0.150 in. thick 
will be processed, and other gages, 
say up to 0.240 in., will benefit. 
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Europe takes 
to building-block tools .. . 


They call it 


“elastic automation’ 


By David Scott, AM/MM Special Correspondent 


The Iron Curtain countries have 
picked up the U S-conceived build- 
ing-block machine tool concept (ma- 
chines with standard table heights, 
beds, and similar components, which 
can be linked together in an auto- 
mated line) and have tagged it 
“elastic automation.” 

The job of producing such ma- 
chines and tines has been turned 
over to Czechoslovakia, probably 
the most technologically skilled of 
the satellites, under the new Soviet 
policy of assigning each country pro- 
duction in line with its capabilities. 
(Low - on - the - technological - scale 
Poland, for example, now produces 
only the simplest machines.) 


Standard programming 


Just how far the Czechs have pro- 
gressed with the building-block ma- 
chine tool concept was evidenced at 
this year’s Brno Fair, which dis- 
played not only standard machines 
but standard programming equip- 
ment. 

Prime example of this was a tape- 
programmed miller with a dekatron 
computer which replaces stop dogs 
in setting the limits of table travel. 
Optical scales on all slides are 
scanned by photoelectric detectors 
that transmit pulse readings to the 
computer, which then compares 
them with numbers on the punched 
tape. In this way, table limits as well 
as speeds and feeds are tape con- 
trolled. 

The tape (35-mm prepunched pho- 
tographic film) is standard on all 
Czech machines with similar auto- 
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This automatic “link line,” as the Czechs call it, was set up 


to machine electric motor armature shafts at the recent 
Brno Fair. Line consists of a double-ended boring and drum 
machine, followed by a pair of punchcard-controlled copy- 
ing lathes. The machines have standard components, similar 
to U § building-block machine tools 


matic programming. The miller is 
one of a family of five knee-type 
machines produced as universal and 
vertical in different sizes. 

A further indication at Brno of the 
Czech emphasis on low-cost pro- 
gramming systems was exemplified 
by a prototype electro-hydraulic unit 
designed especially for feed drives 
on machines with punched-tape cy- 
cling. Although details weren’t dis- 
closed (a patent application is still 
pending), the control circuit is ap- 
parently a wheatstone bridge, fol- 
lowed by parallel transistor ampli- 
fiers, each of which is wired to one 
of two solenoids. The hydraulic valve 
spool on the axial-piston motor is 
suspended between the solenoids 
magnetically. This control is ultra- 
sensitive and infinitely variable. 

Minute movements of the bridge 
balance potentiometer allow precise 
regulation of the speed and direction 
of the motor to 700 rpm. In machine 
tool applications, the manual poten- 
tiometer would be replaced by a 
bank of preset variable resistors 
selected by the punched tape. These 
units, designated Servophon SPH, 
will be made in three standard sizes: 
0.45, 1 and 2 kw. 


State-run export sales 


Machines and controls such as 
these are the chief weapons in 
Czechoslovakia’s fast-mounting at- 
tack on world machine tool markets. 
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To expedite sales in foreign coun- 
tries, all of Czechoslovakia’s export 
machine tool trade has been turned 
over to a state organization, Stro- 
jimport. This organization classifies 
machine tools into five general 
groups for sales purposes, and 400 
people in the organization’s Prague 
office alone are concerned with ex- 
port sales. 

Czechoslovakia’s burgeoning ma- 
chine tool industry is merely one 
part of an overall national upswing 
in metalworking, however. The coun- 
try is now regarded as a promising 
market for many types of metal- 
working machines which are not 
made there. As a result, more than 
70 western European machine tool 
manufacturers exhibited at Brno, 
including Heller, Huller, and Gilde- 
meister of West Germany; Renault 
of France, Innocenti of Italy, and 
Georg Fischer and Societe Genevoise 
of Switzerland. Two American mak- 
ers were indirectly represented, 
Jones & Lamson and Gisholt, whose 
machines were displayed by their 
European associates. 

Top try for the Czech market at 
Brno was made by Switzerland’s 
Emack (Emil Ackermann), which did 
a land office business at the 1959 
Brno Fair and made an all-out at- 
tempt to repeat the performance this 
year by displaying 40 machines from 
20 Swiss makers, plus a few from 
France and Germany. 





Stretch-forming on a conventional draw press makes use of 
Cyril Bath’s new hydraulic binder attachment. Binder grips 
sheetmetal blank at both ends, stretching it just beyond 


the yield point. Forming is done while blank is in plastic 
state. Attachment permits high degree of low-cost flexibility 
in automated press lines 


Two-way stretch to replace drawing? 


Automobile manufacturers have just 
had a look at a new development 
that could save them as much as $4- 
to $5 million a year. Hailed as “the 
first real change in draw-press tech- 
nique,” Cyril Bath’s hydraulic binder 
attachment makes it possible to 
stretch-form sheetmetal blanks on 
conventional draw presses. 

Shown to representatives of Gen- 
eral Motors, Ford, Chrysler Corp, 
American Motors, Budd Co, Stude- 
baker-Packard, and others, at Hoover 
Tool & Die Co, Detroit, Mich, this 
binder attachment provides a two- 
way stretch to sheetmetal blanks in 
much the same manner as in stretch- 
wrapping of aircraft and missile 
parts. The principal difference is that 
the operation is done in the horizon- 
tal, rather than the vertical plane. 

Essentially, the unit consists of two 
aluminum blocks or multiple-cavity 
hydraulic cylinders placed opposite 
each other on the bolster of a press 
Each block has a number of hydrau- 
lically actuated jaws that grip the 
ends of a panel or sheetmetal blank 
which is placed over the bottom die 
member on the bolster. 


Metal stretched beyond yield 

The jaws grip the sheet, apply- 
ing a strain-removing, pre-stretching 
pressure. When the ram comes down 
during the forming stroke, it pushes 
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on the stretching units, forcing them 
downward, thus applying additional 
pressure. When the die members 
bottom out, the grippers release and 
the ram retracts. 

Stretching tension is adjusted so 
that the metal is stressed just be- 
yond its yield point, resulting in 
plastic flow. Such stretching work- 
hardens the sheet and eliminates the 
“loose” metal that occurs in center 
sections of drawn panels. (Only the 
edges of the sheet tend to move in 
conventional drawing, leaving the 
center “loose.”) As a result, thinner 
gage stock can be used for car parts, 
because the panel is stiffer and 
harder than it would be if it were 
drawn. Ordinarily the heavier gage 
stock is required to support itself 
where loose metal occurs. The new 
process will save about 1/6 the 
weight of a sheet — a considerable 
tonnage in an industry like the auto- 
motive. 


High-grade steel unnecessary 


Another source of savings is in the 
quality of steel used. With the hy- 
draulic binder attachment, ordinary 
warehouse steel can be used for pan- 
els; conventional forming calls for 
a good grade of deep-draw stock. 
The price differential here is about 
$35 a ton. 

In addition, this new stretch-form- 


ing process can work with smaller 
blanks. The gripping jaws require 
only about three inches on each end 
of the sheets, whereas binder rings 
on conventional draw dies need four 
to five inches on all four sides. 
Setup time is sharply reduced, too, 
because there is no binder ring to 
adjust as there is on ordinary dies, 
and tension adjustments are made 
quickly at hydraulic valves. Flex- 
rolling the stock before forming is 
no longer necessary because strains 
are removed by the pre-stretching 
action prior to the forming stroke. 


No drawing compounds 


Drawing compounds are unneces- 
sary. This eliminates the costs of the 
compounds and the expense of re- 
moving them prior to painting oper- 
ations. Moreover, the problem of 
bleeding — caused by traces of com- 
pound trapped in inaccessible re- 
cesses — is also eliminated. And be- 
cause metal is not pushed into a die 
there are no score marks to be re- 
moved from dies. 

Initial cost of the basic unit (in- 
cluding a control panel and hydrau- 
lic power pack) is about the same 
as for a conventional drawing die 
used for automotive panels. But you 
can make almost any part by simply 
changing the punch and die. Thus 
a high degree of low-cost flexibility 
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can be achieved in a automated press 
line. Cost of punches and dies used 
with the new unit is about one-third 
of the total cost. 


Adaptable to automatic handling 


Normally, an automotive line for 
forming inner or outer door panels, 
for example, starts with forming in 
a draw press. Then the work goes 
directly to trimming and then to a 
flanging die. A hydraulic binder can 
replace conventional tools in the 
draw press, and is adaptable to auto- 
matic handling of work into and out 
of the press because the jaws move 
up to lift the work after forming 
and then release the part so it can 
slide free of the press. Moreover, no 
turn-over automation is needed after 
the forming operation as in conven- 
tional drawing where the part is 
usually formed in the direction op- 
posite to that required for the trim- 
ming operation. 

Production rates on automotive 
drawing lines normally run from 
about 500 to 700 pieces per hour. 
Hydraulic binders installed on ex- 
isting presses can handle parts at 
the same rate and produce a wide 
variety of parts — deck lids, door 


panels, roof panels, and hoods as 
well as fenders, rocker panels, and 
other sheetmetal parts of a car. 
The two-way stretch-forming proc- 
ess requires far less pressure to 
form these parts than does the nor- 
mal drawing operation. Drawing 
needs the high pressures to elimi- 
nate wrinkles that occur in the four 
corners of a drawn sheet when the 
metal tries to move in two directions 
at once. Grooves, or “rabbit ears,” 
are also put into a draw die at these 
points to overcome this difficulty. 


Pressure adjustable 


Stretching pressure on the unit 
demonstrated can be adjusted from 
75 to 800 psi by limiting the travel 
of the pistons in the hydraulic cyl- 
inders (seven on each side). This is 
done through limit switches. Bath 
has developed a tension control sys- 
tem that could be used on these 
binders, but at the moment it isn’t 
needed. Mild steel has a margin of 
10 to 15% between the yield strength 
and the ultimate tensile strength. 
Bath’s tension control system would 
be required only when the metals 
being worked have a margin of only 
4% between yield and ultimate. 


“Clam-shell” press 


Though Bath builds the binder at- 
tachment in standard sizes to fit ex- 
isting crank and toggle presses, and 
can build it to meet special require- 
ments, the company has further 
plans for the process itself. Even- 
tually, it hopes to build a press es- 
pecially suited to the technique. The 
press, if and when built, will prob- 
ably make use of a pressing action 
similar to the closing of a clam shell. 

Stanley M Dolney, chief engineer 
for Bath, says that the clam-shell 
pressing action, in which the work 
piece is formed progressively from 
one end to the other in the same di- 
rection as the stretching pressure is 
being applied, yields even better 
parts than when drawing pressures 
are applied at right angles to the 
sheet and to all parts of the sheet 
at the same time. 


Applicable to other metals 


This two-way stretch process is 
equally applicable to aluminum al- 
loys, stainless steel, titanium, and 
other heat-resistant alloys that can- 
not be worked in conventional die 
operations. In many cases, blanks 
need not be heated befcre forming. 





Thread roller straightens Corvair engine studs 


Special ribbed dies in a standard 
thread roller straighten up the vital 
main engine studs for the air-cooled 
Corvair engine. The studs are the 
primary assembling elements of the 
pancake bolt-together engine, and 
must be straight within 0.010 in. 
Unfortunately, runout at the waisted 
diameter between end threads often 
amounts to 0.060 to 0.070 in., and 
sometimes even 0.100 in. The thread 
roller corrects this problem at 80 
parts/minute. 


Overbending relieves strain 


Parts feed down a magazine chute 
to the Landis Lanhyrol thread-rol- 
ling machine (see cover) and drop 
between the dies (or rolls). These 
have helical ribs that continuously 
“overbend” the work at a pressure 
of 20,000 psi. This heavy pressure re- 
lieves the strain inside the work 
which originally cause the bowed 
condition. In the process, all heat- 
treat scale is removed from the areas 
rolled. 

Two different stud lengths are pro- 
cessed—6.87 and 7.59 in. between 
threads at both ends of each stud. 





relieve internal strains 


The work material is GM-300M 
steel hardened to Rh 34C. Stud dia- 
meter in the waisted section is 0.280 
in. 

The thread roller is a standard ma- 
chine in every respect, and only needs 


American Machinist/Metalworking Manufacturing * October 31, 1960 


Ribbed roller dies straighten engine studs at 80/minute, overbending the 








Fen oi 


work to 


a die change to put it back into pro- 
duction on thread rolling. The special 
rolling dies are ribbed the entire 
length to be straightened, and are 
built in segmented form to simplify 
retooling. 
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A year ago, with fingers crossed, Grumman researchers launched 
an investigation into the pros and cons of magnesium as a 

tooling material. Today, as a result of that research, 
magnesium has replaced aluminum and mild steel in many tooling 
applications. Here are seven reasons why 


By J] M Hockett*, Manufacturing Engineering Standards 
Grumman Aircraft Engineering Corp, Bethpage, L I, N Y 


M agnesium is a very paradox of a 
metal. Compared with aluminum as 
a tooling material, for example, it 
is less expensive by volume, but 
more expensive by weight. It is less 
rigid by volume, but more rigid by 
weight. Fine magnesium chips are 
highly combustible, yet you can play 
a blowtorch on a magnesium block 
or plate for hours and it won’t ignite 

Yet after exhaustive tests, Grum- 
man has come to an inescapable con- 
clusion: The company can save as 
much as $400,000 a year by substi- 
tuting magnesium for aluminum and 
steel in tooling. Steel, by the way, 
has accounted at times for more than 
80% of Grumman’s tooling metal 
consumption. 

Or to put this conclusion another 


* Extracted from “Evaluation and Application 
of Magnesium Tooling Plate at Grumman Air- 
craft Engineering Corporation,” presented at the 
1960 Annual Meeting of the Magnesium Asso 
ciation 
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way, substitution of magnesium for 
steel on a one-for-one basis would 
increase the capacity of the com- 
pany’s jig and machine shops by 
more than 85,000 hours a year. 

The plain fact is the Grumman al- 
most in spite of itself has come to 
recognize magnesium as a prime tool- 
ing material for the aircraft and 
missile industry. The reason: excel- 
lent machinability. 


Seven-phase research 


Last year, recognizing the obvious 
appeal of a lightweight structural 
material for tooling plate and extru- 
sions, we launched a seven-phase 
investigation into the desirability (or 
the lack of it) of magnesium as a 
tooling material, by comparison with 
mild steel and aluminum. 

Because aluminum more nearly re- 
sembles magnesium in lightness, ma- 
chinability and other characteristics, 
it was chosen as the preliminary 
standard of comparison, even though 


it accounted for only 26% of the 
tooling metal used at Grumman, on 
a square footage basis. 

Magnesium’s paradoxical charac- 
teristics and properties (less rigidity 
by volume, but more rigid by weight 
than aluminum, etc) nearly stifled 
further investigation at the outset. 
Superficially, it looked like a stale- 
mate between the two metals. Even 
if magnesium were to prove superior 
to aluminum, it was believed that 
the amount of savings made possible 
by a changeover to magnesium tool- 
ing would not compensate for the 
added cost of providing safety de- 
vices to protect personnel working 
with magnesium. 

It was only after noting that mag- 
nesium’s machinability was more 
than four times that of mild steel that 
Grumman researchers began to sit 
up and take notice. It was then that 
we estimated that the company could 
save up to $400,000 a year with mag- 
nesium tooling. 
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— a critical evaluation 


For this reason, we launched the 
seven-phase investigative program 
in 1959, with several phases sched- 
uled simultaneously. 

In Phase 1 of the program, classes 
were held for tool designers, tool 
shop personnel and safety engineers 
in magnesium design, fabrication and 
safety practices. These classes, con- 
ducted by the Safety Engineering 
Department in cooperation with Dow 
Chemical Co, dispelled several illu- 
sions about magnesium. 


Segregated machines 


In Phase 2, machines were segre- 
gated in each tool shop and con- 
spicuously marked “For magnesium 
fabrication only.” These machines 
included bandsaws, disk sanders 
(with wet dust collectors) and drill- 
presses. Grinding of magnesium was 
not practiced at this time because 
surface finishes obtained by machin- 
ing were more than adequate for 
our needs. The segregation of ma- 
chines enabled us to learn how to 
handle magnesium safely, without 
endangering personnel or risking ma- 
jor equipment. Safety engineers pro- 
vided simple protective clothing 
(aprons and gloves) for personnel 
in segregated areas during early 
trials. 

In Phase 3, we purchased AZ31B 
magnesium tooling plate, square 
tube, angles and channels and noti- 
fied design egineers of its availability. 

Phase 4 consisted of a two-part 
survey of the aircraft industry to 
determine what special magnesium 
problems had been encountered by 
39 other companies. Responses to 
Part 1 of the survey, which was very 
general, suggested that the majority 
of aircraft companies: 

@ Use magnesium tooling. 


@ Intend to use more magnesium 
tooling. 

e@ Are interested in what other com- 
panies are doing with magnesium. 

@ Do not segregate machines “For 
magnesium only” but do identify 
magnesium by stencil or code. 

@ Consider safety cost the chief 
drawback. 

@ Were so divergent in their opin- 
ions of magnesium’s properties and 
utility that a more detailed supple- 
ment to our initial survey was indi- 
cated. 

The second part of the survey, 
provided more specific information 
for evaluating the economics of mag- 
nesium compared to its closest com- 
petitor, cast aluminum: 

@ Raw material cost—The average 
raw material cost to the consumer 
is approximately 16% less for mag- 
nesium than for cast aluminum. 

@ Surface preparation costs—Opin- 
ions on as-delivered flatness and sur- 
face finish of the two materials fa- 
vored each about equally. Both were 
thought to be ready for jig boring 
upon delivery. This was the con- 
sensus even though magnesium re- 
portedly was less wavy by an aver- 
age of 0.002 in./ft. From this, it was 
concluded that neither material 
showed a marked cost advantage in 
this category. 

@ Cost of cutting tools—No company 
using both magnesium and aluminum 
had accumulated cost data on cut- 
ting tool life for the two materials, 
and all companies used the same 
cutting tools for magnesium as for 
aluminum. Thus, because of the 
scarcity of information, no compar- 
ative cost advantage for either metal 
exists at this time. However, at 
Grumman we have found that tools 
used on magnesium retain sharper 
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cutting edges, and thus last longer 
in service. 

@ Machine cutting time—The indus- 
try-wide ratio of tool shop cutting 
time to tool shop direct hours aver- 
aged out at 25%. Although the ex- 
cellent machinability of magnesium 
(almost twice that of aluminum) ap- 
pears to effect significant economies, 
most companies feel they can cut 
either material at maximum machine 
speeds, minimizing an apparent ad- 
vantage of magnesium over alumi- 
num. Here again, tests at Grumman 
showed that we could take heavier 
milling cuts at higher feed rates in 
magnesium than in aluminum and 
get a better finish. 

@ Machine setup time—A greater 
amount of setup time was reported 
for magnesium than aluminum, on 
such machines as lathes, drillpresses, 
milling machines, bandsaws, grind- 
ers, planers and jig borers. The in- 
creases occurred when changing 
from steel or aluminum to magnesi- 
um. (The reverse would be true 
in changing from magnesium to 
steel). The extra time was spent in 
cleaning away magnesium or steel 
chips to assure greater safety. How- 
ever, Grumman finds that no extra 
setup time is required on machines 
working magnesium only. 

@ Safety—Only two companies seg- 
regate and tag machines “For mag- 
nesium only,” and three companies 
require that personnel wear special 
protective clothing. No fires of any 
monetary significance were reported. 
@ Miscellaneous—(a) Stress reliev- . 
ing after machining is not recom- 
mended for either material, (b) 
Twice as much aluminum tooling 
plate was reported in use, and sev- 
eral companies said they used neither 


material for tooling. 
(Continued on next page) 
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MAGNESIUM TOOLING PLATE... 


In Phase 5, we surveyed our own 
tool shops and tool designers after 
one year of experience with mag- 
nesium to determine our approach to 
any remaining problems. The con- 
sensus: Magnesium is not a hazard- 
ous material, and it contains enough 
positive attributes to encourage our 
greater use of this material. 

In Phase 6, we installed additional 
equipment for cutting magnesium 
exclusively, including a slab-cutting 
machine capable of cutting 12-foot 
lengths of magnesium plate five inch- 
es thick to close tolerance (+ 0.005 
in. on dimensions), and a cut-off saw 
for extrusions. 

In Phase 7, we recommended that 
our Cutting Tool Group run tests 
to determine and procure the best 
tools for cutting magnesium. With 
the exception of a peculiar drilling 
problem, to be discussed later, the 
Group found no need to recommend 
special cutting tools. 

As a result of these findings, and 
because of the aforementioned esti- 
mated savings of $400,000 a year in 
tooling costs, Grumman now uses 
magnesium in substantial quantities. 
However, aluminum and steel are 
still used, but in much smaller 
amounts than heretofore. 


The reasons why 


There are seven primary reasons 
why we chose magnesium: 

Interchangeability — For many 
years the aircraft industry felt that 
master tools for making jigs and fix- 
tures had to be made of steel, which 
offered rigidity and a low coefficient 
of thermal expansion. 

Interchangeability of aircraft parts 
was assured as long as tools for mat- 
ing parts were made from the steel 
master at a constant temperature. 
Adequate temperature control was 
introduced, and steel tools for mating 
parts were fabricated. 

However, when subcontracting for 
mating parts, had we sent tool A to 
Texas and tool B to Buffalo, and the 
ambient temperatures during part 
fabrication were as disparate as their 
iocations suggest, we would be bound 

- to have misfits. On the other hand, 
tocling metals like magnesium (with 
its coefficient of thermal expansion 
equal, or nearly equal, to that of the 
aircraft) obviate need for stringent 
temperature controls and virtually 
-Suarantee interchangeability. 

Minimum deflection—When con- 
tour plates or extrusions are required 
to face-locate aircraft surfaces, mag- 
nesium shows less deflection than 
steel or cast aluminum of the same 
cross-section. This minimum deflec- 
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tion is an easily predictable but im- 
portant factor in favor of magnesi- 
um. Admittedly steel sections are 
usually preferred for heavily loaded 
beams, but machining economy may 
still dictate the use of magnesium. 

Machining cost—The flatness and 
surface finish of magnesium tooling 
plate and extrusions “as received” 
have been found adequate for most 
structural supports. However, sculp- 
tured tool details, which require a 
great deal of machining, provide the 
most obvious dollar savings. 

We have already established mag- 
nesium’s superior cutting quality 
compared with that of aluminum. 
Now our opinion is strengthened be- 
cause we have found magnesium 
tooling plate to be virtually inert 
after drilling, milling and boring. It 
is usually preferable to use mag- 
nesium in such operations because it 
does not require straightening or 
stress relieving. 

Weldability—We find little differ- 
ence in welding efficiency among the 
materials under consideration—mag- 
nesium plate, cast aluminum and hot- 
and cold-rolled steels all approach 
100%. After welding, we stress re- 
lieve magnesium at 500 F for 15 min- 
utes; aluminum at 600 F for six 
hours; steel at approximately 1200 F 
for one hour per inch of thickness. 
Because it requires less oven time 
and lower temperature, magnesium 
shows a substantial advantage in dol- 
lars saved. 

Wear resistance—Tool life usually 
depends on production quantities, so 
because most aircraft tools are made 
for short-run production, wear re- 
sistance is not a primary concern in 
selecting a tooling material. For ex- 
ample, Grumman laboratory tests 
and production experience with mag- 
nesium tooling plate have convinced 
us that hole surfaces are practically 
unaffected by several thousand in- 
sertions of slip renewable bushings 
or steel pins. 

Corrosion resistance—To protect 
magnesium tools during usage or 
temporary outdoor storage, we use 
an epoxy paint system. Surfaces are 
precleaned with a solvent, primed 
with an epoxy primer, and then 
painted with an epoxy topcoat. 

Aluminum and steel tools are pre- 
cleaned, and primed, then receive 
two coats of permanent vinyl base 
paint, which costs approximately one 
half as much as epoxy paint. But la- 
bor savings and the need for only one 
coat of epoxy tend to equalize coats 
for the two systems. 

Lightness — Low-cost handling 
equipment such trolleys, dollies and 


Fi 


Contoured magnessum drill pilates (%4 x 
4 x 63 in.) for drilling top and bottom 
connection at Wing Station 65 of the 
Grumman Intruder. Plates were con- 
toured at room temperature with 90 
holes bored normal to contour. Mag- 
nesium was chosen over mild steel and 
aluminum in this application because of 
its stability after Seestie: and boring, 


and because of its lightness and low cost 


support structures made of magnesi- 
um is so light that our production 
workers have experienced less fa- 
tigue when handling them than they 
have in handling equivalent tools of 
aluminum or steel. 

The principal problem in our use 
of magnesium tooling plate is safety. 
This has been very satisfactorily re- 
solved by, the segregation of such 
magnesium machining operations as 
sanding, jig boring, slab and extru- 
sion sawing. 

Another problem involves plaster 
shimming material. When drilled in 
combination with magnesium, the 
plaster “packs up” in the drill flutes, 
resulting in intense friction and caus- 
ing the magnesium to flash when 
drilled. High helix drills correct this 
by removing the plaster chips rapid- 
ly, thus preventing the flutes from 
packing. 

Less than a year after the intro- 
duction of magnesium tooling plate 
at Grumman, some of our own per- 
sonnel reported that magnesium has 
a tendency to creep following ma- 
chining. Tests comparing %-in. mag- 
nesium and aluminum tooling plates 
disclosed no appreciable variations 
between the two metals in post-ma- 
chining characteristics, in either lin- 
ear or diametral configurations. 


American Machinist/Metalworking Manufacturing * October 31, 1960 





Is there such a thing? 


Built-up edges on oxide tools 


What you sometimes see as wear 
land or cratering on an oxide (ceram- 
ic) tool may actually be edge build- 
up—a welded-on deposit of work 
metal. Laboratory tests by A Gibson, 
reported by the National Standards 
Laboratory, Australia, have shown 
that a film or layer may be formed 
on the tool flank under certain con- 
ditions. This result is contrary to the 
popular opinion that edge buildup 
on an oxide tool is impossible be- 
cause the sintered oxide is already 
at its highest possible state of oxida- 
tion, and that work metal cannot 
weld to the tool. 

These Australian experiments were 
made with several different makes 
of oxide tools of identical shape and 
size. They were made by machining 
a part of 0.38-carbon steel at 900 
sfpm with 0.09-in. depth of cut and 
0.01-ipr feed rate. The tools had neg- 
ative 6° side and back rake, and were 
lapped to produce 45° by 0.003-in. 
lands on the cutting edges. 


False evidence 


One particular tool suddenly 
showed signs of heavy flank wear 
and cratering on the rake face. It 
was examined under a toolmakers 
microscope, and tool-flank wear 
seemed quite normal. A shallow cra- 
ter appeared to be on the rake face. 

But under a microscope equipped 
for viewing light sections by a Lab- 
oratory technique developed to in- 
dicate tool sharpness, it was seen 


that the tool had not cratered. This 
effect was produced by chip-contact 
marks on the tool face. And the ap- 
pearance of flank wear was created 
by a built-up layer or film of material 
deposited on the tool below the cut- 
ting edge. Once this was known, it 
was possible to see the layer under 
an ordinary microscope with care- 
fully placed oblique lighting. 

The layer could not be removed 
with a sharp knife, but, because alu- 
minum oxide is highly resistant to 
chemical erosion, the tool was etched 
in dilute nitric acid for several min- 
utes, washed in water, and care- 
fully dried. The deposited layer was 
almost completely etched away, but 
the remaining traces could not be re- 
moved by more etching in nitric acid. 

Final etching in aqua regia for a 
minute removed the film entirely— 
and the tool then showed little sign 
of wear, compared to its appearance 
before treatment. 

Because first etching did not re- 
move all the layer, it is probable that 
in addition to metal deposit from the 
workpiece, there was also an oxide 
formation that required treatment 
with aqua regia. 

Photos of the tool before and after 
treatment show cratering that dis- 
appeared and negligible flank wear 
after treatment. 

To support this theory, there were 
earlier laboratory results that denied 
the non-welding opinion in regard to 
oxide tools. A paper by H Eckersley 


and R N Cook before the Institution 
of Production Engineers (British) in 
March ’58 reported that “Under some 
conditions an apparent wear land is 
produced. This appears to be a film, 
possible of iron oxide, which must 
be dissolved in a hot caustic solu- 
tion before it is possible to see and 
measure the actual wear land. It may 
be lack of appreciation of this fact 
which explains why wear lands up 
to 0.06 in. have been reported for 
some sintered oxide tools. In this 
case it is probably the “apparent” 
wear land that has been measured 
when in fact the true wear lana 
would probably be somewhere near 
half the amount.” 


Earlier results 


Another paper in 1958, by R C 
Brewster before the Conference on 
Technology of Engineering Manu- 
facture (IME), reported that in some 
cases a built-up edge can be seen on 
rake faces of oxide tools. When mild 
steel was machined at 350 sfpm, a 
boundary layer was welded to the 
tool. This was very stable, and dif- 
ficult to detect. No layer was seen 
on the tool flank. 

Admittedly this buildup is minor 
and almost undetectable, but it may 
be present much more often than 
indicated above because it is so dif- 
cult to see and identify. The data 
seems to indicate that the non-weld- 
ing theory may be wrong. What is 
required now is more evidence. 


Tight tolerances and ID contours for tubing 


Stainless-steel tubing with wall- 
thickness tolerances as tight as 
+0.0005 in. and diameter tolerances 
of +0.002 in. is a production item at 
Damascus Tube Co, Greenville, Pa. 
With its Flo-Rol process, Damascus 
Tube can offer precision tubing in 
tantalum, titanium, Hastelloy, and 
Zirealloy, as well as stainless, and 
offer it with a wide variety of ID 
configurations—hollow-walled, hex- 
agonal, ribbed, straight or spiral 
finned, laminated, or round. 

Basic unit in the process is a modi- 
fied Intraform machine capable of 
turning out finished tubing in lengths 
up to 75 feet and % to 2% inches in 


diameter. Introduced about two years 
ago by Cincinnati Milling Machine 
Company, the Intraform produces ID 
profiles in tubular stock through the 
action of rapidly pulsating dies that 
squeeze the work against a formed 
mandrel. 

Not only does this chipless ma- 
chining process produce intricate ID 
contours and hold close tolerances, 
it can also improve the hardness, 
tensile strength (up to 30% and 
more, in some cases), and surface 
finish (as smooth as 6 to 8 micro- 
inches) of the tubing. 

Another application of the Flo-Rol 
process is the production of lamin- 
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ated tubing—tubing made up of two 
or three layers of different metals. 
To make a tantalum-lined stainless- 
steel tube, for example, you put a 
tantalum tube inside a stainless tube 
and feed the combination into the 
machine. Here the high compressive 
forces create an intimate, permanent 
bond between the metals. In this 
way, expensive metals such as ti- 
tanium, tantalum, zirconium, and co- 
lumbium can be bonded to less ex- 
pensive materials to achive optimum 
properties at relatively low cost. This 
laminated tubing can, of course, have 
any of the ID profiles of the “stand- 
ard” tubing. 
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New tool for the toolmaker 


it’s an 80%-steel plastic that can be poured 
or molded like putty into a wide variety of 
shapes for jigs, fixtures, and dies—even comes 
in wear-resistant and heat-resistant types 


By HE Linsley, associate editor 


1 . . . Soft jaws for holding irregularly shaped part are 
molded in place on master jaws, as workpiece forms its own 
impression. Jaws can be removed, stored for future use 


2 .. . Holding fixture molded around a bevel gear prevents 


injury to operator's hands. Built-in handles ma 
hold work against torque of honing machine 


e it easy to 


{ t IS possible to cut tooling costs on parts in limited 
production by using “soft” chuck jaws, nesting fix- 
tures, and dies. But even these can prove expensive 
when the job requires hand carving of intricate 
shapes. 

There is a happy medium—a new fast-setting, 
epoxy-base material that is actually 80% steel— 
from which a tremendous variety of shapes for jigs, 
fixtures and dies can be molded. 

Tradenamed “Plastic Steel’ and produced by Dev- 
con Corp of Danvers, Mass, this new material comes 
in several forms. One type is fluid and can be 
poured: another is putty-like and can be handled 
with a trowel. There are heat resistant types for 
temperatures up to 500 F for intermittent service, 
or to 400 F for continuous service; wear-resistant 
types, and additives to delay hardening or increase 
flexibility. 


Making soft jaws 

One user, Permutit Co, makes soft jaws from 
Plastic Steel to hold an irregular casting in a two- 
jaw chuck (Fig. 1). The face of each master jaw 
and the threads of capscrews are coated with a re- 
lease agent. Then a thick layer of putty-like ma- 
terial is built up on each jaw, and a sample part 
(coated with release) is positioned in the chuck. 
The jaws are then closed until the part is firmly 
embedded in both sections. The embedding takes 
about 15 minutes, hardening about two hours. 


Bevel gear holder 


Holding bevel gears by hand while honing the 
bore on a horizontal machine is a troublesome job 
—the edges of the teeth hurt the operator’s hands, 
and it takes a lot of effort to hold the work against 
torque exerted by the hone. Sunnen Products Co 
has overcome this difficulty by making a simple 
holding fixture of Plastic Steel (Fig. 2). A sample 
gear is coated with release, and a mass of the ma- 
terial is troweled around it and roughly rounded 
up on the OD. Two steel rods are then pushed in 
from opposite sides to act as handles. After a two- 
hour cure, the fixture is ready for use. 


Making special chucks 


Another user, Allis-Chalmers Mfg Co, employs a 
similar technique in making special chucks for turn- 
ing and grinding the contour of a double-taper ring 
surrounding a bevel gear. A model of the part is 
coated with parting compound and placed in a con- 
tainer. Liquid Plastic Steel is poured around it and 
allowed to harden. The resulting chucks requires no 
machining on the locating surface—because the ma- 
terial exactly reproduces the shape and finish of 
the work. However, the OD must be turned to fit 
into an adapter ring to suit the machine chuck. 


Simple jigs 


For simple jigs (Fig. 3), Acme Brass & Machine 
Co coats a model with release, then inserts close- 
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Plastic troweled in place ~ 
\ 
Bushings placed over pins \. 


Stee/ pins ploced in holes 











Holes drilled in model 
3 ... Simple jigs are made by placing bushings over pins 


inserted in model, then troweling epoxy material around the 
model and bushings. Parting compound keeps plastic from 
sticking to model 


fitting pins into pre-drilled holes. Drill bushings are 
then placed over each pin, and Plastic Steel is ap- 
plied over the top surface of the work and around 
the bushings. When the material has hardened, the 
pins and model are removed. The cured material is 
dimensionally stable, because shrinkage in curing 
does not exceed 0.0005 in./in. Wood or metal re- 
inforcement may be used for large structures, or 
layers of glass cloth may be incorporated. Simi- 
larly, heating or cooling coils may be embedded. 


Magnetic chuck workholder 


For holding parts of irregular shape on a mag- 
netic chuck, the procedure is to trowel a mass of 
Plastic Steel onto a steel plate, coat the work with 
release and embed it in the material. The nest so 
formed bonds permanently to the plate, and may 
be used repeatedly. Usually, clamps are not needed, 
because the exact fit of the work contour prevents 
any movement. 

For jigging such parts, Boston Stove Foundry fills 
a simple box jig (Fig. 4) with the compound. The 
material bonds itself to the sides of the jig, so that 
the nest formed by the part always holds itself in 
exact relationship to the bushings in the lid. 


Press dies 


Press dies for forming and drawing are widely 
used at General Electric for small production runs, 
because their cost averages only about 10% of that 
of steel dies. But even more important than cost, 
frequently, is diemaking time—and most dies can 
be made from Plastic Steel in three or four hours 
total time. GE usually makes such dies from liquid 
Plastic Steel, because it makes intimate contact with 
the model. Voids are prevented by brushing a coat 
of the material over the parting compound before 
the bulk of the material is applied. This reproduces 
an exact surface, which requires no further ma- 
chining or polishing. 


Wear-resistant plastic 


Although standard Plastic Steel is hard and will 
stand considerable abuse, a special wear-resistant 
type is often preferable in such applications as 
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4 ... Simple box jig for irregular part is made in 2 hr 
at one-sixth the cost of a conventional jig by molding an 
imprint of the part in Plastic Steel, which bonds itself to the 
jig sides 


5 ... Vacuum-molding die for plastic sheet, made entirely 
from Plastic Steel, reproduces every detail of the model. In 
30 months, this die has required a minimum of maintenance, 
has caused few rejects, costs 85% less than conventional die 


templets for form grinders and tracer lathes, or 
masters for contour millers and duplicators. 

Setting time for the wear-resistant plastic is the 
same as that for the others, but it becomes ex- 
tremely hard and can only be machined with carbide 
tools. Shrinkage of this material is only 0.0002 
inches in a 4 x 4 x 1-in. block. 


Heat-resistant applications 


When high strength for elevated temperatures is 
necessary (as in rubber and plastic molds), heat- 
resistant Plastic Steel should be used. This is done 
by northern Industrial Chemical Co in making in- 
jection molds for nylon (Fig. 5)—more than 3000 
pieces have been made from one mold, with no 
evidence of wear. 

Working temperature of such a mold is 500 F at 
10,000 psi. It takes just two hours to build it (cost: 
$140), as against six to ten weeks for a $3000 equiva- 
lent steel mold. 
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Pot broaches 


for Chrysler 
transmission 


parts 


By James R Cypher, manager, Kokomo Transmission Plant, Chrysler Corporation 


$ peed and accuracy are two good 
reasons why Chrysler is pot-broach- 
ing a number of transmission parts 
for six-cylinder automobiles. A sin- 
gle stroke at a pot broach can com- 
plete a large number of irregular 
surfaces such as gear teeth; and the 
technique can hold tolerances as 
close as 0.0005 in. tir. 

Pot breaching is a technique where 
a heavy steel shell (or pot) is fit- 
ted with a number of broaching tools 
that cut on the periphery of the part. 
The broaching tools are assembled in 
slots, or may be made in partial- 
circular sections and clamped inside 
a smooth-bore shell. 

The part to be machined can be 
mounted on the table of a vertical 
broaching machine, and the tool 
forced down over it; or the work may 
be mounted on a pushrod and forced 
down through the tool. 

Three factors are most important: 

1. Cutting load must be evenly bal- 
anced around the periphery of the 
part to reduce any tendency of the 


tool or load to deflect during cutting. 

2. Tooling must be rigid and strong 
to prevent wandering even if the cut- 
ting load is balanced. 

3. Coolant must flow readily in the 
cutting area to prevent overheating, 
to lubricate, and to flush out chips. 

Alignment can sometimes be im- 
proved by adding guide inserts that 
keep the tool and work aligned and 
balanced as they pass each other. 

Fluid passages may be drilled into 
the broach holder to improve flush- 
ing action, or copper tubing may lead 
from a manifold. 

Aside from the circular design of 
the tooling, normal broaching recom- 
mendations and practice apply, just 
as for conventional internal or sur- 
face broaching. Both cutting oils and 
soluble coolants have been applied, 
the selection depending on the work 
material and cutting load. 


Production pot broaching 


Four different operations at the 
Kokomo plant have been retooled 


so external surfaces can be pot 
broached. In each case, major econo- 
mies have been achieved. 

One job is on cast-iron clutch pres- 
sure plates that assemble into the 
automatic transmissions for 6-cylin- 
der Dodge, Plymouth, and Valiant 
cars. The material is fine-grain CI 
with hardness ranging from 131 to 
187 Bhn. These are finished in two 
operations on a dual-ram Detroit 


Roughing 
insert 








lower tools (left). Springloaded strippers (right) catch under 
the stack of workpieces after downstroke (center), and eject 
the clutch pressure plates (center, top) down chute rails 


Broach inserts are mounted inside a cast-steel holder mount- 
ed on the ram of the broaching machine. Hardened guide 
rails between inserts will bear on OD surfaces roughed by 
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Broach inserts in the pot have 47 teeth each; fit in axial slots 
cut in the steel pot. The holder has oil passages drilled to 


vertical broach at 120 cycles/hr. 
Two plate thicknesses are proc- 
essed; one from 0.182 to 0.186 in. in 
thickness, the other from 0.214 to 
0.218 in. Four or five of these, de- 
pending on thickness, are stacked 
for each operation. Different sets of 
tooling are required because both 
ID and OD dimensions are different. 
After the flat sides have been sur- 
face ground, a stack of plates is 


x See 


Workholder (above) supports a stack of workpieces—manually 
clamped. After the ram releases the clamp, 


pieces up to an ejector (right) contro 













































































broached at the left-hand ram to fin- 
ish the central hole, then moved to 
the right-hand setup where twelve 
equally spaced involute lugs are ma- 
chined by a pot broach. The lug 
shapes have 30° pressure angles, and 
must be cut concentric with the cen- 
terline of the work. 

There are 12 rows of 15-tooth 
roughing inserts 5.500 in. long and 
0.750 in. wide, held in axial slots in 


1 ee 
es 


ae m 


it lifts the work- 
by limit switches 
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direct coolant to flush out chips. Hydraulic ejector operates 
at top of ram stroke. Workpiece is aluminum pinion carrier 


the bottom of the broach holder. 
Teeth are spaced 5/16 in. apart. Al- 
ternate inserts are assembled 5/32 
in. higher in the holder to split the 
cut and minimize starting loads on 
the broaching slide. 

Above these roughing cutters, and 
located in slots spaced between the 
roughing cutters, are 12 axial rows 
of broaching cutters which rough, 
semi-finish, and finish the spaces be- 


and solenoid valves. As the ram completes its upstroke, the 
parts are ejected. These two photos and the sketches at left 
refer to the clutch pressure plate 
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Pot broaches for Chrysler transmission parts . . . 





Five-ton hydraulic press broaches lugs on a die-cast aluminum 
» P g 

planet-pinion carrier. This equipment replaces three older 
machines; does the job on eight lugs per part in one pass 


tween the lugs. Between each row 
is a hardened tool-steel guide rail, 
mounted above each OD roughing 
insert, to help maintain concentricity 
of the notched spaces with the OD 
of the workpiece. 

Each row of notching cutters con- 
sists of an 11.090-in., 32-tooth rough- 
ing insert, an 11.000-in., 34-tooth 
semi-finishing insert, and a 4.500-in., 
11-tooth finishing insert. 

Above the 12 axial rows of notch- 
ing inserts is a 4-tooth solid broach- 
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ing ring, 1.500-in. thick, which 
finishes the OD of the lugs. All 
broaching inserts used in this assem- 
bly, including the solid finishing ring, 
are made from SAE M3 HSS, and all 
are hardened and drawn to 66 Rc. 
At the bottom of its stroke, the pot 
broach moves far enough down over 
the work-supporting post to let four 
spring-loaded stripper plungers pass 
under the stack of broached parts 
and hold them while the returning 
broach holder strips them from the 


Spur-gear teeth are broached on governor supports made of 
malleable iron. The 22 teeth are cut in a 10-sec cycle by 
a pot broach on a modified American vertical machine 


post and returns to the top of the 
machine. There, a permanently- 
mounted, automatically - actuated 
ejector (controlled by limit switches 
and solenoid valves) moves the fin- 
ished workpieces into a chute for 
return to the operator’s station in 
front of the machine. 

Designed to Chrysler specifications 
by Detroit Broach & Machine Co, 
these tools have finished thousands 
of clutch plates to close tolerances 
with little maintenance difficulty. 
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Push rod on the vertical slide and a pot broach on the table modify this Colonial 
642 RS surface broaching machine to cut lugs in cast-aluminum rear planet-pinion 
carriers. Twelve lugs are at 30° pressure angle and concentric within 0.002 in. tir 


Pinion Carriers 

A 5-ton Detroit open-side vertical 
hydraulic press has been converted 
to pot-broach die-cast aluminum 
planet pinion carriers. 

Heavy steel guide rails and a slide 
were mounted on the face of the 
press frame, and the slide was con- 
nected to the press ram. On the face 
of the slide is bolted a 18 13/16-in. 
split cast-steel broach pot with eight 
15-in. 47-tooth broach inserts. 

Also designed by Detroit Broach 


& Machine Co, this setup includes 
four spring-loaded stripper plungers 
on top of the broach holder and a 
hydraulic ejector. 

A %-in.-dia dowel pin, with a flat 
ground along the side near one end, 
prevents upward movement of each 
insert. 


Push-Through Pot Broaches 


Two vertical broaching machines 
are set up with a broach holder 
mounted vertically on the bed of 
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the broaching machine and the wor:.- 
piece pushed down through the 
broach assembly with a_ vertical 
pushrod. 

An American 15-ton three-way 
vertical broaching machine cuts 22 
involute spur gear teeth in pearlitic- 
malleable-iron governor supports. 
The 4.400-in. pitch diameter of the 
broached teeth easily is held con- 
centric with the bore and hub of the 
workpiece within the specified 0.004 
in. tetal indicator reading tolerance. 

The workpiece is inserted in a 
holder on the lower end of the ver- 
tical pushrod, and is pushed down 
through the 22 broach inserts at 20 
to 25 fpm to rough and finish the 
teeth in one pass. Soluble-oil cool- 
ant continuously floods the tools. 

The 20% in.-long, 0.4375-in. wide, 
63-tooth broach inserts are made 
from SAE M3 HSS hardened and 
drawn to 65.5-67 Re. They are set 
radially into axial slots milled in the 
4.750-in. bore of the split cast-steel 
broach-holder pot, and are staggered 
alternately % in. to divide the load. 


Broaches for aluminum 


For pot-broaching 12 involute lugs 
in the periphery of 4.885-4.905-in. 
permanent-mold-cast aluminum rear 
planet pinion carriers, a 6-ton, 42- 
in.-stroke Colonial Model 642 RS 
vertical surface broaching machine 
was modified to mount a pushrod on 
the slide and a broach pot on the 
table. This machine can be operated 
at speeds up to 150 cycles per hour. 

The workpieces are mounted in- 
dividually on a spring collet on the 
lower end of the vertical pushrod, 
then pushed through the broach as- 
sembly. In this case a light-duty cut- 
ting oil cut slightly with kerosene is 
flushed through the broach pot. 

Designed by Colonial Broach & 
Machine Co to Chrysler specifica- 
tions, the solid cast-steel pot con- 
tains 17 solid 4-tooth broach rings, 
aligned with a single, closely-fitted 
vertical key. Each 6.8745-in., broach 
ring has three 0.025-in. x 0.040-in. 
cutting-fluid channels milled in its 
top face. These insure adequate cir- 
culation of oil throughout the 17- 
in. length of the assembled broach. 

Each of the push-through pot- 
broaching assemblies has in its base 
a set of spring-loaded stripper 
plungers. These remove the work- 
piece from the pushrod before it is 
withdrawn through the broach. A 
hydraulically-actuated ejector push- 
es finished pieces into a discharge 
chute. The ejectors are automatically 
actuated by limit switches and sol- 
enoid valves during the return 
strokes of the pushrods. 
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Reader-printer projects drawing on a large screen for easy 
viewing. To get a permanent record, the machine operator 


20,000 blueprints 





in 1 file cabinet 


Microfilm ... Punched cards... 
A reader-printer .. . One file cabinet .. . 


These are the ingredients of a new 
record-keeping and paperwork re- 
production system that is saving vast 
amounts of space for a consulting 
firm. 

There are also savings in time 
and money: Engineers and drafts- 
men can locate files and blueprints 
quickly, without having to search 
through mountains of records. And 
expensive outside warehousing no 
longer is needed for storage. 

Until recently, a 63-years’ accumu- 
lation of documents took up 10,000 
square feet of expensive office and 
warehouse space. That area could 
hold about four tennis courts. To- 
day one file cabinet holds all engi- 
neering drawings, and other paper- 
work is on small rolls of microfilm. 

Work on the new system started a 
couple of years ago, when the con- 
sulting firm of Ford, Bacon & Davis 
decided to solve—once and for all-— 
that two-fold problem all engineers 
must face: maintaining steadily 
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growing files of drawings and prints 
and, at the same time, making any 
of these quickly available to the 
staff. 


New setup 


The new system contains two ma- 
jor elements: 

e A deck of some 20,000 punched 
cards, each containing an aperture 
into which a film of an engineering 
drawing fits. 

e A Filmac-200 reader-printer, 
made by Thermo-Fax, which en- 
larges the microfilm for viewing and 
can also make a permanent record. 
To view a drawing, one simply slides 
the aperture card into a slot (see 
picture). A permanent record, on 18- 
by-24-in. paper, requires only a push 
of a button and ten seconds’ wait. 


Filming and filing 


During the filming project, all en- 
gineering drawings and blueprints 
were put on 35-mm film and mounted 


simply pushes a button, then waits 10 sec. Enlargement here 
is from a tiny 35-mm film 


in aperture cards. Anticipating fu- 
ture use of sorters and selectors, the 
company punched the cards (as well 
as a master set of cards) to identify 
the job, the drawing number, and 
the title. All the aperture cards and 
master cards fit into the filing cabi- 
net. As a precaution, a security roll 
of 35-mm film is kept elsewhere. 

For the non-engineering filing— 
some 8,000,000 documents (corre- 
spondence, accounting records, and 
the like)—the company took a dif- 
ferent approach. Here immediate re- 
call was not a vital factor, so filming 
was on 16-mm microfilm rolls, with 
a card index set up for reference. 
For viewing these, the company in- 
stalled a Filmac-100 reader-printer, 
similar to the Filmac-200 but set up 
to work from rolls of 16-mm micro- 
film. 

Today when a draftsman wants a 
drawing, he can get a copy in sec- 
onds. The cost of a Filmac print is 
1/5 to 1/2 that of a commercial plant 
from an aperture card. And the 
cost of installing the system, the firm 
reports, was less than the former 
warehouse rental for two years. 
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For Your Power Drive - Design - Application or Replacement Maintenance 


merece [= @ CYLINDER 


That Can Assure Accurate Efficient Operation 





standard tie-rod air and hydraulic, to the 
a cylinder of either air or hydraulic exclusive T-J Spacemaker, and including 
application-—with practically limitless the recently introduced Squair Head, 


design specifications for bore, stroke, T-J cylinders give you more features 
delivery for efficient, long-lasting operation. 


Only T-J’s complete line can assure you 


pressure range and even 
requirement. From the time-tested, Write today! 


S 


THE ONLY 
COMPLETE : 
ENGINEERING H-47 for No. 54 for SM-S6-3 for HSMS5-58-4 


standard tie-rod the incomparable for the High- 


CATALOG standard tie-rod for the T-J 
hydraulic cylinders. _ Squair Head air cylinders. . . Spacemaker ~*~ Pressuré Hydraulic 
LINE, Too ' cylinder. : cylinder. Spacemaker cylinder. 


THE TOMKINS: JOHNSON CO, vackson, mich. 


CYLINDERS « MILLING CUTTERS ¢ RIVETERS and CLINCHERS 
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“For a few dollars more 
I could have Saved 


$1,000 in Down Time” 


“A few dollars’ is the approximate extra cost of a built-in KLIxoNn 
Protector for a 3-phase motor. A KLIXON Protector positively prevents 
motor burnouts due to the many causes of overheating. A motor burnout 
on a piece of production machinery due to these causes can 
be mighty costly, but it is one problem you won’t have 
to worry about — if you specify and use 3-phase or single- 
phase KLIXON Protectors. Protected motors are available 
for 3-phase or single-phase operation from your motor sup- 


plier. Specify KLIXON protected motors on all your elec- PR FVENT MOTOR BURNOUTS 
tric-powered machinery. Write for Bulletin SP-25. 


< TEXAS INSTRUMENTS 


INCORPORATED 


METALS & CONTROLS DIVISION 
5410 FOREST STREET ° ATTLEBORO, MASS. 


ON SINGLE- AND 3-PHASE MOTORS 
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Finishing-Allowances on Angles—| 


By Philip Anjanos, industrial engineer. Sundstrand Aviation, Rockford, Mlinois 


Rough-machining dimensions for 
diameter or length of a chamfer 
or taper must often be calculated 
from part-print dimensions. Sim- 
ple trignometric formulas can be 
used for the purpose, but it is al- 
ways well to check your results 
with a chart if possible. 

The “turn-grind chart” on page 
109 is used for checking purposes 


or original calculations. The upper 
half of the chart is used when 
stock is removed from the face, 
and the lower half of the chart 
when the diameter is ground. By 
hcrizontally counting off spaces 
(one space = 0.001 in.) for stock 
removal, and then counting off 
spaces back to the angle line, you 
get the amount of dimensional 


change for a given stock removal. 

Change in one dimension by 
grinding another is a function of 
their angular relationship. The 
ratio of “stock off face” to diame- 
ter change is 1 + 2 tan L. For 20°, 
this ratio is 1/0.728, or 10/7.28. 

For “stock off dia” to length 
change, the ratio is 1 + 2 cot L. 
See change ratios on chart. 





Stock Off the End 
Example No. 1—Refer to Fig. 1. After heat treat- 
ing, 0.008 in., + 0.005, is to be ground from the 
end of the shaft, after which the finished diameter 
at the chamfer must be 1.000 in. + 0.015. Note: 
in this case the 30° chamfer is measured as the 
diameter at the end of the shaft. 

What diameter must be machined at the cham- 
fer before grinding? This dimension is shown as 
X on Fig. 1. 


Solution: 

Use the upper half of the chart: ie, the section 
marked “Stock Off Face.” From 30° line, at right 
of chart, count left 8 spaces (0.008 in.) and then 
drop down to the intersection with the chart line 
for 30°. Count the vertical spaces. These total 4% 
or 0.0045 in. on the radius, or dimension Y on 
Fig. 1. Chamfer diameter increase by grinding 
= 2 x 0.0045 = 0.009 in. 


Now to find the turned dimension X for the 
chamfer: 

Print dim. A 

Print tolerance 

Chamfer dia increase 

Face grinding tol. 


1.000 
+ 0.015 

0.009 
0.005 


+ 0.010 





Turned dim. 0.991 





Stock Off the OD 


Example No. 2—Refer to Fig. 2. The valve has a 
20° chamfer and the finished length of the chamfer 
is 0.260 in. + 0.020. 

What length of chamfer is required on the turned 
part in order to produce the print dimension after 
the grinding the OD of the valve stem 


Solution: 

Turned dia 

Ground dia 

Stock removal on dia 
Stock removal on radius 


0.760 + 0.003 
0.750 + 0.001 
0.010 + 0.004 ~ 
0.005 + 0.002 


Now turn to the turn-grind chart (page 109), 
and use the section below the centerline. From 
the 20° line count upward 5 spaces (0.005 in.) and 
move left to intersect the 20° line. Count the 
spaces. The number is 13% to 14 spaces, or be- 
tween 0.013 and 0.014 in. or dimension Y, Fig. 2. 

Now to find the length of the turned chamfer 
and its tolerance: 

Ratio of change: 

Stock off dia 
Length change 


Stock removal tolerance on radius = + 0.002 
Tolerance on length change = 2.75 times stock 
removal tolerance = 2.75 x + 0.002 = + 0.0055. 
Final chamfer length 0.260 + 0.020 
Length change for 
0.010 in. stock removal 0.135 
Less tolerance on stock removal (+ 0.0055) 


Turned dimension and tolerance 0.2735 + 0.0145 





= 1/2.75 
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Finishing-Allowances on Angles-lIl 
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Photo courtesy Elastic Stop Nut Corporation of America 


makes millions of them 


vr 
from Aristoloy Electric Furnace Steel 


Steel for self-locking hex nuts must be uniform in applications requiring steel of uniform quality. 
structure, easy to machine and free from internal For complete information about Aristoloy blooms, 
and external defects. Elastic Stop Nut Corporation slabs, billets and bars, in carbon, 

of America insists on these qualities . . . and gets alloy, stainless and leaded, call the 

them with Aristoloy cold finished bars. Copperweld representative in your 

Aristoloy Electric Furnace Steels, carefully nearest large city . . . or write for 

controlled from melt shop to finishing oper- NEW PRODUCTS & FACILITIES 

ations, meet specifications for this and other CATALOG. 


sae DIVISION OF 
| STEELS COPPERWELD 
| a STEEL COMPANY 


. | 


ARISTOLOY STEEL DIVISION + 4009 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel international Co., 225 Broadway, New York 7, W. Y. 
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Press Fits—Steel on Steel 


By F Caplan, design engineer, Kaiser Engineers, Oakland, Calif 
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hee / Pivot line B 


This nomograph is based on the Jenkins formula, 
the New American Machinist’s Handbook, page 
33-22: 


"e D? — d? 
P — 2060 JL 5 ] 


where 
pressure, tons 
total interference, in. 
Length of hub or fit, in. 
D = hub OD, in. 
d = shaft dia, in. 

Exampte: Hub dia = 20 in., shaft dia = 10 in., 
length of fit = 16 in. and total interference — 
0.010. What force is required to make the fit? 

SOLUTION: 

Construction line (1) — Align L = 16 with 
J = 0.010, and extend to pivot line a. 

Construction line (2) — Align D = 20 = (2) 10 
with d = 10 = (2) 5. Mark intersection on pivot 
line £. 

Construction line (3) — Align intersections on a 
and 8 and read P = 247 tons. 

Note: if scale values of D are multiplied by any 
number, in this case by (2), the scale values of d 
must be multiplied by the same number. 
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There’s a BIG DIFFERENCE 
in AIR FRICTION CLUTCHES 


~ ames 


THE MINSTER CLUTCH 
IS MORE EFFICIENT 


ot a” 











LL MINSTER. PRESS USERS Always Get 


Maximum Clutch Performance and Longest Clutch Life 


It's not unusual for the clutch and brake on a Minster 
press to perform, shift after shift, on rapid single 
cycle operation for eight, ten or twelve years 
without ever being disassembled for relining. 
Users of all typés and sizes of Minster presses con- 
sistently get that kind of service from the Minster 
patented Combination Air Friction Clutch and Brake. 
Improvements in the design of the Minster clutch 


are being made continuously by Minster, the press 
builder that developed and pioneered the air fric- 
tion clutch for presses. Performance records prove 
that, with a Minster clutch, the length of service and 
operational value is there. 

Next time you're evaluating press equipment or 
considering a press clutch conversion, bear in mind, 
all air friction clutches are not alike. 


THE MINSTER MACHINE COMPANY, MINSTER, OHIO 


re Cross section 
of parts 
in motion 


AIR IN= CLUTCH ENGAGED—(brake off) 
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STOP Compare the number of 


parts... 


The Minster Combination Air Friction 
Clutch and Brake is one synchronized 
unit with one moving member engaging 
the clutch by air pressure in one direc- 
tion and applying the brake in the oppo- 
site direction as air exhausts. Movement 
from full brake to complete engagement 
is the absolute minimum, assuring fast 
action at any speed for quick, controlled 


AIR QUT—BRAKE APPLIED—(clutch disengaged) stopping. 
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Dream Factory? 


According to TASS (the Soviet news 
service), a “machine tool factory of 
the future” is to be ready in about 
15 years. Annual capacity of the 
plant is to be 10,000 internal grinders 
of identical design and 400 special 
machines! 

Operating rather like an auto- 
mobile assembly plant, this factory 
would receive 70% of the cost of the 
machine as components in finished 
or semi-finished state. This is more 
than five times the proportion of 
such components used at the Saratov 
machine tool plant today. 


“New Miracle" Control 


Automatic tape control for machines 
was a “new miracle” long before nu- 
merical control came on the scene. 
Paper-tape control for Lanston 
Monotype equipment is 60 years old, 
though considerably improved from 
the original. A skilled operator at a 
special oversize keyboard punches 
rolled paper tape according to the 
text required; then the tape is fed to 
a mechanized hot-metal casting ma- 
chine that produces lines of individ- 
ual characters, in type metal, and 
delivers them in order to a galley 
tray. 

Control is pneumatic, with air 
passing through the punched holes 
to shift a matrix board in two axes. 
The board has over 300 small dies 
that produce characters on the ends 
of the type bars as they are cast— 
air positions the matrix to bring the 
required character to the mold open- 
ing. 

Because the air must not pass 
through the paper except at perfora- 
tions, it is a special grade, with 
sprocket holes punched in both bor- 
ders so it can be fed through the 
machines. Wear parts in the casting 
mold are Stellite, which allow the 
mold to last for years. 

An even older kind of automatic 
control was for fabric looms, where 


Talking Shop 





control was by punched card; all of 
this proving that numerical control 
by punched tape is built on a solid, 
and not exactly brand-new, history 
of automation. 


That Decimal Inch 

Discussion seems to be springing up 
again in technical committees of the 
use of decimal inches instead of frac- 
tions. One thing to bear in mind is 
that decimal inches do not have to 
be the awkward decimal equivalents 
of fractions. The decimal equivalent 
of 5/64 is 0.078125, which would nor- 
mally be written as 0.078. But if the 
tolerance is + 0.010, then the actual 
range is 0.068 to 0.088 and there 
would usually be no valid reason 
why it couldn’t be specified simply 
as 0.08 + 0.01. 

Interestingly enough there is some 
opposition to decimal inches from the 
proponents of the metric system. 
They consider decimal inches a poor 
substitute but suspect (rightly we 
think) that general use of decimal 
inches would make adoption of the 
metric system even less likely. 

Personally, we’re rooting for the 
decimal inch. We think it is more 
convenient than fractions and more 
practical to install than the metric 
system. 


Reminder 
With the election next week, we are 


reminded by a booklet published by 
Ex-Cell-O that many people lose 
their votes by marking paper bal- 
lots wrongly. You have to use an 
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“xX” and if you use a check mark or 
other means you might as well stay 
home. Also, use the pencil or rub- 
ber stamp provided in the voting 
booth, not one of your own choice. 

On the other hand, if you use a 
voting machine don’t forget to leave 
the levers down. Opening the cur- 
tain records the vote and in every 
voting machine there seem to be 
some “voters” who waste their vote 
by not realizing this. 


A standard ultrasonic flaw detector 
designed for metalworking plants by 
Branson Ultrasonic is being used to 
show the thickness of fat on steers. 
A single check is said to measure 
the amount of fat on the entire 
animal. 


What Does It Cost? 

If you have 50 employees receiving 
wages of $2.50 an hour and they each 
waste five minutes per day, it costs 
you $5,313 a year. With 500 employ- 
ees at $2.25 an hour, the annual cost 
of that daily five minutes wasted is 
$47,810. 

We picked those figures off a fas- 
cinating circular “slide rule” devel- 
oped by Kelly-Read & Co to show 
the waste in five minutes for various 
numbers of employees at various 
wage rates. The gadget caused us 
to waste five minutes, and if you 
want to do the same circle No. 50 
on the Readers Service Card and 
we'll ask Kelly-Read to send you 





Practical Ideas 





Simple Change Increases Range of Testing Fixture 


oT i yi 
ta Y/ 
Dynamometer 





Fig. 1 


A welded eye on the end of a rod comprised one of the 
parts in a unit made up in our shop. Much depended 
on the strength of this joint so a minium tensile- 
strength was specified. However, because of a demand 
for heavier parts, the higher tensile requirement ex- 
ceeded the range of the dynamometer on our testing fix- 
ture. 

This prompted a change in the fixture itself which 
made it possible to test both light and heavy parts on 
the same rig. The only adjustment needed now, is a 
shift of the fulcrum pin from one position to the next. 

Fig. 1 shows the elements of the fixture as originally 
constructed. Here, the link on which the work (W) is 


mounted pivots midway on a vertical lever between 
a stationary stud at the bottom and a pin in the dy- 
namometer linkage at the top. A pull on the work 
thus transmits an actual 1-2 pull on the dynamometer 
linkage; or, in other words, the reading given is only 
half of the tension applied. 

The yoke and balancing link (shown in Fig. 2) re- 
place the original link and provide a 1-3 ratio in ad- 
dition to the standard 1-2. In this view, the pull of the 
work is in a straight line with the fulcrum and the 
hydraulic cylinder providing the tension; the balanc- 
ing link here performing no particular function though 
always attached. 

However, in Fig. 3, when the fulcrum pin is shifted 
to the 1-3-ratio position (one third of the distance 
from the bottom stud to the dynamometer linkage) the 
balancing link maintains the yoke horizontally. To 
show how this action takes place, the angle of the lever 
is exaggerated as the actual movement would be very 
slight for a full deflection of the dynamometer needle. 

The fulcrum pin, indicated by hatch marks, has a 
push fit and can be moved from one position to the 
other with little effort. 

L Kasper, Philadelphia, Pa 





Pressure Pad is Self Releasing 


The device shown was designed to provide pressure 
on strip stock during a cutoff and bending operation. 
It is a pad whose spring pressure is released automati- 
cally at the bottom of the press stroke permitting other 
die functions to be carried out normally. 

This is to say that when a positive stripper is used, 
and such function as piercing and punching are per- 
formed, the stock clings to the punches until raised and 
stripped against the stripper. But before this point 
of the press cycle has been reached, this pad will have 
released its hold as opposed to a standard pad which 
would continue to hold while punches strip, thereby 
causing distortion. 

As the press descends, pad A exerts full pressure 
on the stock through plunger B resting on pin C. Fur- 
ther descent completes forming and piercing opera- 
tions as spring D compresses. This allows pad to move 
into housing where adjusting screw E triggers pin C 
releasing pressure. 

On the return stroke, spring F retracts plunger stem 









































out of pin C which then is returned to starting posi- 
tion by adjusting screw G. 
Ernest J Goulet, East Haven, Conn 





Monkey Wrench Modified 


All of the lubricants and cleaning 
fluid we use are delivered in steel 
drums, each with its own size and 
type of bung. This was formerly a 
problem as we couldn't possibly 
stock enough spanner wrenches to 
fit every known, and unknown, bung. 

Now, however, we don’t have any 
limitations in this respect. The sim- 
ple addition of a pin in the stationary 
jaw and another in the adjustable 
member of an old monkey wrench, 


make it easy to remove any bung. 
These pins can be commercial dow- 
els pressed into the jaws. 

On bungs having two holes, the 
wrench jaw is merely adjusted to 
the required spacing. Where the 
bung has a recess with two stops, 
the pins are inserted in the recess 
and spread to bear on the stops. Hex- 
head bungs are, of course, handled 
by the flat wrench jaws. 

Harry J Miller, Sarasota, Fla 
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Milling Fixture Speeds Tool Setting 


The fixture illustrated is one of four constructed to 
simplify milling keyways in shafts of various lengths 
and diameters. They replace more expensive, adjust- 
able, mill fixtures and, with the tcol-setting innovation 
incorporated, speeds production. On our longest shafts, 
(6 ft.) all four fixtures are used for full support, 
whereas the shortest (1 ft.) needs only two. The di- 
ameters range from 2% in. to 4 in. 

Consisting of a base plate, a V-block with gage, and 
a clamping arrangement, each fixture is precision 
ground to locate the center of the V with the center of 
a positioning key on the bottom. All V’s are of the 
same height, but in cases where the shafts have dif- 
ferent diameters, the V heights can be made corre- 
spondingly higher to support the shaft horizontally. 

Three pieces of bar stock are welded together to 
form a box raising the clamp stud and heel screw to a 
convenient working level. The fixture bolts directly 
to the mill table through two holes drilled to corre- 
spond with the T-slots. 

As the maximum diameter to be handled would be 
4 in., the gage block, which is screwed and doweled to 
the V-block, is faced at the height of the centerline 
of this diameter at rest in the V-block. This is the 
standard held for calculating the tool settings for other 
diameters. 

Any shaft smaller than 4 in. diameter would lower 
the centerline below the top of the gage block. By 
simple trigonometry, this amount is determined by tak- 
ing the shaft diameter and subtracting it from 2 in. 
The difference is the side of a 45° right triangle. Mul- 
tiplying this figure by 1.414 (cosecant of a 45° tri- 
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angle) gives you the centerline distance from the cen- 
ter of the smaller shaft to the top of the gage block. 

For example: on a 3-in. shaft, this distance would be 
0.707 in. (1.414 x 0.500 in.). This figure subtracted 
from % the shaft diameter tells you what the distance 
is from the top of the block to the top of the shaft. 
In this case 0.793 in. Once you know this figure, it is 
easy to set your cutter to the proper depth. 

Another approach, one that the machine operator 
may like to copy and keep for reference, is to use 
the symbols in the sketch with the following formula: 
To get dimension X, subtract % shaft dia from 2 in.— 
multiply result by 1.414 to get Y—subtract Y from % 
shaft dia. 

Roger Isetts, Kenosha, Wis. 
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Rod-Holding Fixture Permits Checking Tapers in Machine 
































Fig. 4 Fig. 5 


In practice, precision rods are most often used for 
gaging dove-tail machine slides and taper parts. But, 
although this method is quite reliable, it carries with 
it the disadvantage that a taper being turned or ground 
has to be removed from the machine and placed on a 
surface plate as in Fig. 4. If, after checking the part, 
it is found that more metal must be removed, it is no 
simple matter to exactly relocate the part (A). 

To avoid this time-wasting procedure and, at the 
same time, eliminate chances of losing concentricity, 
I designed the rod-holding fixture shown. It will not 


only permit checking the small end of a taper in a 
wide variety of sizes while the work is still in the 
machine, but will also support two pairs of rods for 
taking dimensions at two locations as in Fig. 5. Here, 
bars L maintain proper spacing. 

The backbone of the fixture is plate B which has a 
series of countersunk holes (G Fig. 3) drilled on its 
horizontal centerline to receive the tailstock center. 
These many holes, or center seats, are provided so 
that, depending on the diameter of the work, the 
plate can be placed to clear the micrometer barrel. 

Two gaging rods (C) are suspended by means of 
hooks (D) from two horizontal rods (E). The posi- 
tioning blocks (F) are adjustable along the top edge 
of the plate making it easy to place the gaging rod 
in parallel contact with the work. The horizontal 
rods (E) are adjusted to project as required and locked 
with knurled-head setscrews. 

To set up the fixture, the tailstock center is brought 
forward to hold the plate firmly against the work. 
Then, with the proper diameter rods mounted on the 
positioning blocks, the blocks are placed so the rods 
contact each side of the taper. Measurement with mi- 
crometer (H) is then taken over the rods as shown 
in Figs. 1 and 2. 

Nelson Hall, Detroit Mich 
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Practical Ideas 





Jigs Make Wire Bending Easy 


Wire loops, rings, links, and eyes are often needed in 
model and experimental work but are seldom ready- 
made and, therefore, have to be made up on the job. 
If a number of such parts are required, in any degree 
of uniformity, pliers are a poor substitute for any of 
the methods illustrated. 

The first, Fig. A, is a setup employed when only a 
few parts have to be made. In this case, as in the fixed- 
pin jigs, the arrangement of pins and mode of opera- 
tion are the same. One pin is held shorter than the 
other so the wire or rod can be passed over it for a 
complete turn. Fig. B shows the beginning of a bend; 
Fig C its completion. 

A jig to produce the same part in larger quantities 
is shown in Fig. D. The pins (one of them the height 
of the wire diameter) are set in a plate, and the plate 
is gripped in a vise or screwed to a bench. 

Rings, such as the one in Fig. E, are made by a loop 
around the long pin and then cut off. Links with 
straight or bulging sides, Fig. F, and those that are 
known as S hooks, Fig G, are made on jigs with pins 
separated to suit. 

A wire-looping hand tool is shown in Fig. H. To 








the maintenance man and electrician, this tool is par- 
ticularly convenient for making panel and switch- 
board hookups. Two pins are here set in the end of a 
rod mounted in a handle. With the wire captive be- 
tween the pins, a complete turn around the long pin 
and a return bend produces a neat eye for a screw, 
Fig. L. 
Nelson Hall, Detroit, Michigan 





How To Prevent Cutting- 


Torch Fires 


Some of the material for the compo- 
nents we make is oxy-acetylene cut 
from steel plates. These are usually 
coated with oil which creates a haz- 
ard when the high heat of the torch 
is applied. 

To eliminate the danger, we spread 
a thin layer of dry-chemical fire ex- 
tinguisher over the area to be cut. 
In this way, the work can go on un- 
interrupted as any combustion has 
actually never a chance to get 
started. 

Harry J Miller, Sarasota, Fla 


Modified Drill Bushings 
Save Cutting Tools 


Much of our drilling and reaming is 
done with the aid of jigs and fixtures 
in which drill bushings are used. 
The bushings serve their purpose 
well, that of placing holes in proper 
locations, but, on the other hand 
create a problem. 

This fact was discovered when, 
after experimenting with different 
drills, changing cutting angles, using 
different grade wheels and so on, we 
could not hold tolerances often after 
drilling less than a hundred holes. At 
other times, a thousand holes could 
be drilled before drill went off size. 
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Upon examining the cutting edges 
of these drills under a microscope, 
I found minute chip marks in one or 
both flutes caused by the drill strik- 
ing the hardened edge of the bush- 
ing. As it is virtually impossible to 
perfectly align a drill with the hole 
in a drill bushing, this seemed, at 
first, like an unavoidable evil. 

However, an effective cure was 
found by annealing the starting end 


of the bushing. This gave the drili 
a soft cushion before entering bore. 
Annealing was done by locally 
torch heating the area to be treated. 
The rest of the bushing was wrapped, 
and the hole plugged with rags sat- 
urated in a solution of borax or boric 
acid and water, leaving about ™% in. 
exposed. A borax solution checks 
heat transfer better than plain water. 
J H Sperman, Brooklyn, NY 





CarlS Frank, Clark, NJ 
& Detlef Schilling, Ont, Can 
Each won $25 for their ideas 


AN EXTRA $25 will be paid for the best Proc- 
tical Idee in each issue of American Machin- 
ist/Metalworking Manufacturing. Selection of 
the winning idea is made by a group of our 


readers 


PAYMENT—in addition to regular rate for item 
published—will be made as soon as tabulations 
ere completed. The winner or winners—in 
case of a tie when duplicate prizes will be 
ewarded—will also be announced in these 
pages. 

JUDGES . . . ure a@ group of American Mo- 
chinist/Metalworking Manufacturing readers 
who select articles they prefer in o porticular 
issue. This group changes entirely with each 
issue and represents a true cross-section of our 
readers. Their decision is accepted by the 
editors, without reservations or bias, as final 
in each case. 


Angled Angle Plates 


Long-Shaft Turning 
in the Aug 8, 1960 issue 


REQUIREMENTS—All items appearing in the 
Practical Ideas pages are eligible. They must 
be submitted by the originator on an exclusive 
basis. Do not worry about your shortcomings 
es an author, droftsman, or photographer— 
every item will be edited in accordance with 
American Machinist/ Metalworking Monufactur 
ing standards. Reoders will judge only the 
finished product—in terms of its usefulness to 
them. 


WHO MAY ENTER—Anyone may enter excep! 
employees of McGraw-Hill Publishing Co. Inc, 
and these of its advertising agencies or deport- 
ments. Suggest to your employees that they 
submit ideas. 

HOW TO ENTER—Send all entries to: “Prac- 
tical Ideas Editor” Americen Machinist /Metol- 
working Monutacturing, 330 West 42nd Street, 
New York 36, NY. 
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Names in the News 





Clearing Division of US Industries has appointed Einar K 
Johansen (left) vice president, engineering. Mr Johansen was 
one of the founders of Clearing Division. E P Cunningham 
(center), formerly general sales manager and vice president, 


Borg-Warner Corp, Chicago, has 
elected Frank W Rickard a group 
vice president. He will continue in 
his present capacity as president of 
Mechanics Universal Joint Division 
at Rockford, Ill. As a group vice 
president he will supervise several 
of the company’s automotive divi- 
sions and will headquarter in Chi- 
cago. 


Saco-Lowell Shops, Boston, has 
elected W Frank Lowell president. 
Formerly senior vice president, Mr 
Lowell succeeds Thomas J Ault who 
resigned in July. 


Baldwin-Lima-Hamilton Corp has 
named Leon Mollick manager of en- 
gineering of the Industrial Equip- 
ment Division at Philadelphia. Mr 
Mollick has been associated with 
the division as chief stress analyst 
for the past 10 years. 


Ford Motor Co has appointed T R 
Diegel manager, machining process 
department, manufacturing engi- 
neering office of the manufacturing 
staff. He replaces H C Daum who has 
left the company. Mr Diegel was 
formerly manufacturing engineering 
manager of the Cleveland engine 
plants. 


E W Bliss Co has appointed Edward 
P Sandbach manager of manufactur- 
ing of the Mackintosh-Hemphill Di- 
vision. He will supervise operations 
at the division’s Pittsburgh and 
Midland, Pa, plants. Mr Sandbach 
was formerly chief metallurgist for 
the division. 


Cogsdill Tool Products, Oak Park, 
Mich, has elected Gene A White 
president to succeed Frank A Cogs- 
dill who has been named vice chair- 
man of the board. 


Sheffield Corp, Dayton, Ohio, subsidiary of Bendix Corp, has named Oscar Ahlers 
(left) vice president and general manager to replace C Thorpe Thompson who has 
resigned. Roy Heldenbrand (right) has been transferred from his post as president 
and general manager of a Sheffield subsidiary, the Threadwell Tap & Die Co of 
Greenfield, Mass, to become vice president, operations. He replaces Louis Polk Jr 
who has resigned to accept an executive post with General Mills Corp, Minneapolis 
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domestic sales, has been named senior vice president-director 
international operations. E J Baumrucker has been made 
vice president, domestic sales. He was previousiy manager 
of the Detroit area and most recently general sales manager 


Gleason Works, Rochester, NY, has 
announced promotions in its sales 
and manufacturing divisions. David 
D Somers has been appointed as- 
sistant export manager; Alfred 
J Murrer has been named as- 
sistant factory manager; Walter 
E Andrus has been promoted 
to assistant production manager; 
Donald L Whitmore, product devel- 
opment engineer, has been assigned 
additional responsibilities as liaison 
engineer for Gleason Works Ltd in 
England; John H Foster has been 
named superintendent of the Cutter 
Division; Haerle D Wesgate has been 
made foundry superintendent. 


National Tool & Die Manufacturers 
Association, Cleveland, has appoint- 
ed Charles R Bender executive sec- 
retary. He has been serving as assist- 
ant executive secretary of the 
association since 1953. 


Sheldon Machine Co, Chicago, has elect- 
ed Howard B Carroll Jr president and 
general manager. Mr Carroll has been 
vice president of the firm since 1956 





NAMES IN THE NEWS 


Cosa Corp, New York, has appointed 
Wallace E Anderson vice president and 
general sales manager for its imported 
machine tools. Mr Anderson was for- 
merly vice president and general man- 
ager of Brown & Sharpe Mfg Co’s In- 
dustrial Products Division 


Fluor Products Co, a division of 
Fluor Corp Ltd, Los Angeles, has 
named Robert W Kerr president. Mr 
Kerr recently resigned as president 
of Fairbanks, Morse & Co. He will 
head Fluor’s diversified operations 
which include manufacture of indus- 
trial cooling towers, air conditioning 
towers, and laminated roof struc- 
tures. 


Ex-Cell-O Corp, Detroit, has named 
Fred T L Grimm director of pur- 
chases. Mr Grimm was previously 
purchasing agent for the Detroit 
plants. 


American Chain & Cable Co, Bridge- 
port, Conn, has announced that Rich- 
ard D Sevick, director of research 
and development of abrasive cutting 
wheels for the Allison-Campbell Di- 
vision has been assigned the added 
responsibility of supervision of ab- 
rasive cutting machine development 
for the division. Mr Sevick replaces 
Harry G Robinson who retired last 
month after 38 years as chief engi- 
neer of Campbell machine design. 


Emerson Electric Manufacturing Co, 
St Louis, Mo, has elected William L 
Davis executive vice president. He 
will serve as general manager of the 
Electronics and Avionics Division 
and will continue to head corporate 
engineering and development. 


Ford Motor Co has appointed Arthur 
R Nash production programming 
and control manager for the Engine 
and Foundry Division. Formerly su- 
pervisor of pre-production and 
change control for the division, he 
succeeds Ben V Eastman who has 
retired. 
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American Welding & Manufacturing Co, 
Warren, Ohio, has elected Dr I A Oehler 
president to succeed W J Sampson Jr 
who has been named chairman of the 
board. Howard E Kaighin, vice president, 
replaces Dr Oehler as executive vice 
president. 


Boeing Vertol Division, Morton, Pa, 
has named Kenneth W Brown as- 
sistant general manager. Mr Brown 
comes to Vertol from Avro Aircraft 
Ltd, Canada, where he has been vice 
president-general manager. 


General Dynamics Corp has appoint- 
ed Robert L McGrath director of 
production control for the Strom- 
berg-Carlson Division, Rochester, 
NY. Mr McGrath was formerly pro- 
duction manager at the Utica Divi- 
sion of Bendix Corp. 


Brooks & Perkins, Detroit manufac- 
turer of light metal products has 
elected Edward L Ladd president to 
succeed E Howard Perkins who has 
retired. Mr Perkins, a founder of the 
firm in 1943, will remain as chair- 
man of the board. Mr Ladd is a form- 
er president of United Aircraft Prod- 
ucts, Dayton, Ohio. 


King Machine & Manufacturing Co, 
Los Angeles manufacturer and re- 
pairer of machine and production 
tools, has announced that Harold H 
Mitchell has joined the organization 
as vice president. He was formerly 
chief engineer of the Kelman Power 
Circuit Breaker Division of the I-T-E 
Circuit Breaker Co. 


Solid Carbide Tool Institute has 
elected Stewart W Pollock president 
of the Institute for the year 1960-61. 
Mr Pollock, one of the original spon- 
sors of the association, is associated 
with the Dexco Corp, Raymac Divi- 
sion, Detroit. 


Taylor Fibre Co, Norristown, Pa, has 
named Harry L Hildebrand manager 


Wellman Engineering Co has named 
William F Wilson general manager of 
the Anker-Holth Division, Port Huron, 
Mich, manufacturer of air and hydraulic 
cylinders. Mr Wilson, formerly execu- 
tive vice president of Gear Grinding 
Machine Co, has most recently been a 
consultant in sales and manufacturing at 
Engleside Tool & Manufacturing Co, 
Detroit 


of process and design engineering. 
John G Muselman, formerly general 
machining foreman at SKF Indus- 
tries, replaces Mr Hildebrand as 
manager of the Fabricating Division. 


General Motors Corp has appointed 
three executive engineers for major 
development programs. Named are 
Raymond H Bish, works manager 
for Electro-Motive Division; George 
A Zink, director of process develop- 
ment for Defense Systems Division; 
and Clayton J Trible, general master 
mechanic for Chevrolet Gear & Axle. 


Pressed Metal Institute has elected 
M A Sherwood of Grand Haven 
Stamped Products Co, Grand Haven, 
Mich, president of the Institute. 
Elected as vice presidents are W J 
Primrose Jr, Dickey-Grabler Co, 
Cleveland, and C W Cederberg, Lar- 
son Tool & Stamping Co, Attleboro, 
Mass. Secretary-treasurer for the 
coming year is W Bryant Gemmill, 
American Stamping Co, Cleveland. 
Veeder-Root Inc, Hartford, Conn, 
manufacturer of computers and 
counting instruments, has named 
Donald R Piatt vice president, engi- 
neering and research. He was former- 
ly associated with International Busi- 
ness Machines Corp as manager of 
engineering of the Time Equipment 
Division. 


Hoover Electronics Co, Timonium, 
Md, has appointed C K Jones man- 
ager of manufacturing. He was for- 
merly associated with Westinghouse 
Electric Co. 
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New Materials 





Mixture Applied With Aerosol Spray Can 
Eliminates Tinning Before Soldering 


Tin Swipe—which consists of tin- 
ning metals, chemical cleaner, and 
flux in an aerosol spray can—is said 
to end problems of tinning metal 
surfaces prior to soldering. After the 
material is sprayed on a metal sur- 
face, and heat is applied, a complete 
coating of tin appears on the metal 
at soldering temperature. Tin Swipe 
may also be sprayed on hot metal, 
in which case the coating of tin ap- 
pears as it is sprayed. 

It is not necessary to prepare the 
surface beyond wiping off accumula- 
tions of dirt and grease. On solder- 
ing copper or galvanized fittings, 
Tin Swipe is sprayed on the end of 
the tubing or pipe. The inside of the 
fitting is also sprayed and the pieces 
joined. Heat is then applied in the 
usual manner and, when the clean- 
ing, flushing, and tinning cycles are 
completed, solder is applied. 

On hundreds of test joints, this 


new material gave a much stronger 
bond than ordinary fluxes, and cov- 
erage of solder inside the joint aver- 
aged over 97%. 

Wright Mfg Co, 1900 Eucild Ave, 
Cleveland 15, Ohio 


MORE DATA? Circle 91, inside back cover 





MOLDED FIBER GLASS panels are per- 
manently formed into extreme and 
compound curvatures through a new 
process. With it, any wall thickness is 
possible and curvatures may go down 
to a radius of 3 in. — Molded Fiber 
Glass Sheet Co, Ashtabula, Ohio 

MORE DATA? Circle 92, inside back cover 


GE Introduces Fast-Curing 
Phenolic Molding Powders 


A new line of phenolic molding pow- 
ders—claimed to be the fastest-cur- 
ing in the industry—has curing rates 
which average 25% faster than those 
of conventional fast-cure powders. 
The line is designed for both cold- 
powder automatic molding and pre- 
heat compression and transfer appli- 
cations. 

Cones, cams, electrical blocks and 
contact covers, fan motor housings, 
and electrical receptacles are among 
typical parts that have been sampled 
and produced in quantity, with cur- 
ing rate reductions ranging from 15 
to 35% over previous materials. 

The new phenolic molding pow- 
ders, manufactured in standard in- 
dustry flows and to a 15-mesh grid, 
are available in a pre-heat black as 
GE 12956. A cold powder black and 
a two-way brown are also available. 

General Electric Co, Phenolic 
Products Sec, Chemical Materials 
Dept, One Plastics Ave, Pittsfield, 
Mass 
MORE DATA? Circle 93, inside back 


cover 
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Nickel-Base Alloy Spring Wire 
Works at Temps up to 1800 F 

René 41 is a vacuum-melted, nickel- 
base alloy wire which is designed 
for springs to be operated at temper- 
atures up to 1800 F (approximately 
the melting point of copper). 

The new wire is made on a base 
of nickel with chromium (18 to 
20%), cobalt (10 to 12%), titanium 
(3.00 to 3.30%), aluminum (1.50 to 
1.80%), and carbon (0.06 to 0.12%). 
Tensile strength in spring temper 
ranges from 250,000 to 280,000 psi; 
modulus of elasticity ranges from 
31.6 million psi at room temperature 
to 20 million psi at 1700 F. 

Available in diameters from 0.200 
to 0.004 in. and with gray oxide fin- 
ish for automatic coiling, the René 
41 is priced from $19 to $39 a pound. 

National-Standard Co, Niles, Mich 
MORE DATA? Circle 94, inside back cover 


Crucible Announces Low Temp 
Air-Hardening Die Steel 


In addition to its free-machining 
qualities, this all around tool steel 
(AISI grade A-6) called Orbit com- 
bines many of the advantages of air- 
hardening grades with a low hard- 
ening temperature of oil hardening 
grades. Its hardening temperature is 
low enough so that it may be heat 
treated without expensive furnaces. 

Orbit supposedly has 40% better 
machinability than conventional oil 
hardening steels. 

Crucible Steel Co of America, 
Pittsburgh 22, Pa 
MORE DATA? Circle 95, inside back cover 
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NEW MATERIALS 


GE Machineable 

Can Be Made in Many Shapes 
Lexan—a polycarbonate resin which 
has great impact strength, dimen- 
sional stability, and resistance to 
temperature extremes—is said to be 
a good replacement for metals in 
many applications. Because it is a 
highly-ductile thermoplastic, Lexan 
lends itself to injection or blow mold- 
ing, extrusion into various shapes, 
film extrusion, vacuum forming, and 
cold-forming in metal fabricating 
equipment. Yet its impact resistance 
can be matched only by that of met- 
als or glass fiber reinforced thermo- 
setting plastics, which do not have 
its versatility. 

The resin, now in commercial pro- 
duction, (AM—Apr 22 ’57, p184) is 
being produced initially in two dif- 
ferent grades and 14 different colors. 

General Electric Co, Chemical Ma- 
terials Dept, Pittsfield, Mass 


MORE DATA? Circle 96, inside back cover 


Plasma Jet Process Can Deposit 
Coating of Virtually Any Material 


Plasma spray coating and fabrication 
process has been developed which 
can deposit nearly any material on 
metals, ceramics, and certain plastics. 
The process, operating at controlled 
temperatures up to 30,000 F, makes 
possible mass production and custom 
fabrication of ultra-hard materials 
which have been considered practi- 
cally unworkable by conventional 
metalworking methods. 

Applied to the base material by 
plasma jet, refractory metals and 
their compounds (oxides, nitrides, 
borides), or precious metals and 
their alloys form a firm chemical and 
mechanical bonded coating. The 
number of combinations of composi- 
tions and physical properties of coat- 
ings that can be applied is almost 
limitless. The building up of worn 
parts such as dies, application of 
wear-resistant sections to mechanical 
parts at critical points, corrosion-re- 


120 


sistant and non-oxidizing surface Magnesium Phototemplet and 


treatment are all possible with the 
process. 

Harper-Leader Inc, 1046 S Main 
St, Waterbury 20, Conn 
MORE DATA? Circle 97, inside 


Aluminum Surface Treatment 
Gives Paint a Powerful Grip 


A new type of chemical surface treat- 
ment for aluminum greatly improves 
the adhesion of paints, lacquers, 
enamels, adhesives, and other coat- 
ings to the metal. Adhesion obtained 
with Chemlok 720 is stronger than 
the coating applied—the paint film 
will fail cohesively rather than strip 
off the aluminum. This means that 
new highly resistant paints and coat- 
ings adhere until completely weath- 
ered away. 

Chemlok 720 does not affect the 
base color of the aluminum and can 
be used with all paints or clear coat- 
ings. The process is adaptable to 
batch or continuous processing with 
either spray or immersion equipment. 

Department 89, Hughson Chemical 
Co, Erie, Pa 
MORE DATA? Circle 


back cover 


98, inside back cover 
Coating Inhibits Corrosion 

A new spray-on, “spray-off”’, pro- 
tective coating, called Sabrex, in- 
hibits corrosion of magnesium, 
aluminum, iron, and steel. It is 
recommended by the manufacturer 
as a low-cost protection for parts 
during manufacture, and for tooling 
protection during storage. Sprayed 
on, it can be removed with a cheap 
solvent spray. 

MORE DATA? Circle 99, inside back cover 


Permadized Viton-Metal Seals 
Available for General Industry 


Formerly made exclusively for the 
aircraft and missile industries, these 
seals are now available for general 
application. Design provides for the 
bonding of a Stillman Viton-based 
compound to machined metal parts 
through the Permadizing process. Re- 
sulting seal can then be micro-pre- 
cision ground to seal against plane or 
conical surfaces as needed. These 
seals can be used as poppets, swing 
checks, valve seats, and other appli- 
cations where axial movement is util- 
ized to effect a seal against a surface. 

Viton is exceptionally resistant to 
hot hydrocarbons and other deterior- 
ating liquids and gases. The Per- 
madized seals provide positive seal- 
ing against leakage. 

Stillman Rubber Co, 5811 Marilyn 
Ave, Culver City, Calif 
MORE DATA? Circle 100, inside back cover 





Layout Sheet Has Good Flatness 


A new tooling material, which is a 
magnesium phototemplet and layout 
sheet, is claimed to have excellent 
flatness. It is recommended for both 
the diazo and blueprint methods of 
reproduction. 

The new material is supplied 
chemically treated with a chrome 
pickled surface ready for priming, or 
coated with a primer of the user’s 
choice. The manufacturer claims 
that, because it is magnesium, this 
is the lightest of any sheet-metal 
tooling material, and is the most 
easily machined. 

The magnesium phototemplet and 
layout sheet is furnished in widths 
up to 60 in., lengths up to 168 in., 
and thicknesses up to 0.090 in. 

Dow Metal Products Co, Div of 
Dow Chemical Co, Midland, Mich 


MORE DATA? Circle 101, inside back cover 


improved Silver Brazing Flux 
increases Tensile Strength 


A new silver brazing flux, that has 
a catalytic action which adds fluidity 
to silver while virgin deep-cleaning 
the base metal, is said to increase 
tensile strength of joints. 

With the new flux, the time lag be- 
tween fluidity and adhesion on stain- 
less, monel, and nickel is no more 
than that, in the past, which was ex- 
pected on copper, brac3, bronze, and 
steel. Flux residue may be removed 
by washing with hot water. 

AG silver solder flux is $1.50 per 
lb, with a 10% discount in 6-1b lots, 
fob Philadelphia. 

Farrelloy Co, 1217 N 26th St, Phila- 
dephia 21, Pa 
MORE DATA? Circle 102, inside back cover 


FINE-GRAIN CRYSTAL structure in in- 
got of tungsten cast by new process 
is revealed by cathodically etched in- 
got cross-section (left). Old method 
casting is shown on right. Fine grain 
increases ductility and workability; al- 
so, any cracks are relatively non-prop- 
agating, whereas tungsten produced 
by conventional methods normally 
cracks all the way through—Stauffer- 
Temescal Co, Richmond, Calif 

MORE DATA? Circle 103, inside back cover 
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New Shop Equipment 





Sheldon Turret Lathe Does Chucking, 
Bar and Collet Work, Straight Turning 


Designed as a low cost, all purpose 
production tool, this new 3R uni- 
versal ram type turret lathe claims 
unusual versatility, because it is 
equipped for turning between cen- 
ters and single point threading, in 
addition to standard turret opera- 
tions. Bar capacity is 1% in., swing 
over bed ways is 15 in., and swing 
over cross-slide is 8 in. 

The ram turret, which is mounted 
on precision tapered roller bearings, 
has six working stations. Turret 
travel is 10 in. and each face is bored 
to accommodate 1%-in. standard 
shank tooling and to let bar stock 
pass completely through the turret 
head. Each face is also drilled and 
tapped to accept standard flange-type 
tools. 

A universal carriage provides both 
power longitudinal and power cross 
feeds through apron clutches. Be- 
cause of this, the lathe can be used 
for turning between centers up to 
its maximum center distance of 33 
in. The lathe has a 60 pitch gear box, 
precision lead screw and thread 
chasing dial for single point thread- 
ing. 

The lathe’s 5 hp, two-speed geared 
motor has 16 spindle speeds from 
22 to 1250 rpm; an optional higher 
range of 32 to 1800 rpm is also avail- 
able. Price of the 3R, including all 
standard equipment, is $7,167, fob 
Chicago. 

Sheldon Machine Co, Inc, 4258 N 
Knox Ave, Chicago 41, Ill 


MORE DATA? Circle 51, inside back cover 


Tracer Attachment Mills 
Reliefs on Extrusion Dies 


Automatic milling of reliefs on ex- 
trusion dies has been developed by 
Tracer Control with the cooperation 
of Alcoa. The automatic 360° trace 
machining process permits constant 
feed rate control and use of coolants. 


Typical of those that can be pro- 
duced are the extrusion dies shown 
which were machined on a vertical 
mill equipped with a 360° contour 
Duplimatic tracer attachment op- 
erating from a templet. 

Constant feed control within 
5% at feeds of 0.200 ipm with 0.040 
cut can be maintained. A constant 
rate of 0.125 ipm is possible when 
cutting with the full diameter of the 
tool. 

Tracer Control Co, 595 E Ten Mile 
Rd, Hazel Park, Mich 
MORE DATA? Circle 52, inside back cover 


Pellon Wet Polishing Cloth Does 
Microinch and Optical Polishing 
Pellon polishing cloth gives a con- 
siderable reduction in polishing cy- 
cle time and at the same time pro- 
duces surfaces that are free of 
scratches and orange peel effect. It 
gives extremely low microinch sur- 
faces without badly rolled edges. 

Stock removal is fast, and, accord- 
ing to the company, polishing cycle 
time can be reduced by 50% or more. 
The virgin fine particle polishing 
abrasives on this cloth give relative- 
ly scratch free surfaces. This great 
polishing ability is supposedly due 
to the cloth’s high wicking action 
and lubricant holding capacity. Pol- 
ishing particles are retained on the 
surface, and therefore placed into 
microscopic voids. 

Pellon Corp, Industrial Div, Em- 
pire State Bldg, New York 1, NY 
MORE DATA? Circle 53, inside back cover 


AUTOMATIC STRAIGHTENING AND CUTOFF machine cuts accurate lengths 
from coils in any increment from 1/16 to 10 ft. Tubing can be cut up to rates 
of 5000 pieces per hr. Changeover from one length to another, done by dial, 
takes only 30 sec. Machine will cut tubing up to %-in. dia, and adapts to ac- 
cept round, hex, or square bar stock up to one in.—Precision Parts Co, Inc, 


Box 149, Haddonfield, N J 
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Gorton Vertical Jig Boring and Milling 
Machine Made on Building Block Principle 


This vertical machine, with a 36 x 
54-in. table capacity, is designed for 
precision drilling and boring opera- 
tions, and for box cycle milling. Its 
Vernac optical units give hole loca- 
tion within + 0.0005-in. limits. 

Because it was designed on the 
building block principle, the ma 
chine could be built of standard com- 
ponents. The head is a Gorton 1-22 
Mastermil head and spindle assem- 
bly; spindle is powered by a 2 hp 
motor with 20 speeds from 40 to 
5600 rpm; spindle power feed is in- 
finitely adjustable between 0 and 5 
ipm. The vertical slide is designed 
to take a considerably larger hp 
spindle and head if required. Like- 
wise, if greater cross range or clear- 
ance between spindle nose and table 
top is wanted, it is easily given with 
this design. 

The machine’s vertical slide is 
positioned by a manual handwheel, 
which has a positive lock for fixed 
milling and boring operations. Two 
hydraulic motors give saddle and 
table feed traverse rates of 1 to 30 
ipm, and push-button rapid traverse 
of 60 ipm. Both cross and longi- 
tudinal hydraulic motors can be op- 
erated simultaneously for rapid posi- 
tioning. 

Special Machine Div, George Gor- 
ton Machine Co, Racine, Wis 


MORE DATA? Circle 55, inside back cover 
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Tapmatic Tapping Attachment 


Has Floating Action Feature 
Model 700A is designed with a free 
axial floating drive spindle which 
permits taps to determine their own 
lead for advancing and retracting 
during the tapping cycle. No lead 
pressure is required, eliminating 
chance of lead error. Rated capacity 
in mild steel is from No. 10 to %-in. 
—18 taps. 

Torque adjustments are made by 
turning the knurled cap at the top of 
the unit to the desired setting. Cor- 
rect graduations for each size tap 
are clearly visible. A spring loaded 
ball clutch stops the rotation of the 
drive spindle immediately when the 


tap becomes dull, loaded, or bot- 
toms in a blind hole. Weight is 5 
Ib 11 oz; overall length, 6% in.; 
maximum diameter, 3% in. Avail- 
able mounts are: No. 3 Jacobs taper; 
%-in.—16 threaded mount; No. 2, 
3, and 4 Morse taper. 

Tapmatic Corp, 845 W 16th St, 
Costa Mesa, Calif 


MORE DATA? Circle 56, inside back cover 


Bench Welder Said to be First 
With Squeeze-Weld Controls 


This bench welder—which has air- 
press operation, an electric foot 
switch, and squeeze-weld timing con- 
trols—is said to be the first with all 
these features. The squeeze-weld 
timer permits the electrodes to com- 
press the work before welding, and 
allows for much finer control of the 
operation. 

The Model BW, rated at % to 3 
KVA, measures 15 x 8% x 9 in. and 
weighs 90 Ib. It has a 1-in. dia cylin- 
der and a 1-in. stroke; it is capable of 
0 to 100 lb pressure. 

Alphil Spot Welder Mfg Co, 1058 
Pacific St, Brooklyn 38, NY 
MORE DATA? Circle 57, inside back cover 


SOLID CARBIDE ROUTING CUTTER, 
Series 310-A’ is available in seven 
standard sizes, one or two straight 
flutes, RH or LH spiral—Dixie Tool In- 
dustries Inc, Bridgeport, Mich 

MORE DATA? Circle 58, inside back cover 
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Electronic Instrument Analyzes 
Ball and Roller Bearing Quality 


The BA-20-2 bases its analysis upon 
the vibrations prodliced by a rotating 
bearing and it indicates unservice- 
able bearings, both visually and 
audibly, by means of a meter, CRT 
display, and a loudspeaker. Normal 
operation allows a complete non-de- 
structive check of bearing surface 
condition and cleanliness in an av- 
erage time of less than 30 seconds. 
Operation by unskilled operators is 
made possible by a rejection light in- 
corporated in the instrument. 

The unit, which requires only 18 
x 20 in. of bench space, is designed 
to handle bearings from % in. OD to 
10 in. OD with simple tooling that 
allows size changes to be made in 
seconds. 

Bearing Inspection Inc, 3311 E 
Gage Ave, Huntington Park, Calif 
MORE DATA? Circle 59, inside back cover 


Heat Treat Baskets Offer 
Long Life, Maximum Payload 


These heat treat baskets are designed 
primarily for use with controlled at- 
mosphere and vacuum units. Stand- 
ard sizes include a 22-in. width, 34- 
in. length, and 5-in. height; and a 
28-in. width, 43-in. length, and 5-in. 
height. Special sizes are also fabri- 
cated, and tray height can range 
from 2 to 9 in. 

The basket, which offers maximum 
strength at elevated temperatures 
and minimum thermal distortion, 
consists of an inconel tray and woven 
mesh liner. Openings in the basket 


permit maximum heating and 
quenching rates. 

Ipsen Industries, Inc, 721 S Main 
St, Rockford, Iu 


MORE DATA? Circle 60, inside back cover 
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Bleeder Valve Introduced 


For Remote Control Operations 

A 4-way, % in., 5-ported pilot-aper- 
ated air valve has been developed 
for a wide variety of bleeder opera- 


tions. Its mechanical simplicity 
makes it completely reliable for se- 
quencing, remote control, and other 
automatic applications. It is capable 
of over 1000 cpm and life expectan- 
cy exceeds 50,000,000 cycles. 

Small bleeder operators which fea- 
ture a hardened ball nose plunger 
can be mounted anywhere, saving 
piping and wiring costs. Operators 
can be mounted so they will be 
tripped by the moving parts of ma- 
chinery. They can also be used as 
a 2-way normally closed valve in 
other circuitry requirements. This 
valve is available as a double-bleed- 
er (illustrated) for momentary op- 
eration or as a single-bleeder for 
maintained operation. 

Alkon Products Corp, 200 Central 
Ave, Hawthorne, NJ 


MORE DATA? Circle 61, inside back cover 


Onsrud Tri-Way Mills up to 3 Sides of 
Workpiece in One Pass, With One Setup 


Because up to three sides can be cut 
in a single pass, this Tri-Way Mach- 
Mil gives greater accuracy in align- 
ment. When the workpiece is mount- 
ed parallel to one cutter, it is paral- 
lel to all three. Milled accuracy is 
+ 0.003 in. 

The high speed cutter heads have 
direct drive motors which are said 
to give faster cutter feeds than ever 
before possible on conventional mill- 
ing machines designed for the fer- 
rous trade. The use of three cutter 
heads in no way slows down the 
table speed, because the high speed 
of the motors combined with cor- 
rectly designed cutters gives a very 
low chip load per tooth. 


American Machinist/Metalworking Manufacturing - October 31, 1960 


Model A-18-60, which has an over- 
all length of 14 ft, has table dimen- 
sions of 18 x 72 in. It has a manual 
variable feed rate to 280 ipm forward 
and 400 ipm return stroke. Horizon- 
tal cutter motor axial adjustment is 
3 in. min, 12% in. max, with 9%-in. 
stroke. Cutters can be supplied with 
15 or 20 hp motors. 

Another model, the A-27-60, has 
same specifications as the A-18-60, 
except table width is 27 in. and hori- 
zontal cutter motor axial adjustment 
is 7% in. min, 17 in. max, and 9%-in. 
stroke. 

Onsrud Machine Works, Inc, 7720 
Lehigh Ave, Niles, Iil 
MORE DATA? Circle 62, inside back cover 
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Veetmatic Radial Drilling and Boring 
Machine Adapts to 3 Location Setups 


All models of this radial drilling 
and boring machine have boring spin- 
dles mounted on 3-in. Timken pre- 
cision bearings. Quills are hardened, 
ground, and lapped to a close fit in 
the 16-speed head. Precision hole lo- 
cation in two directions can be done 
on this machine equipped in three 
different ways: 

e Semi-automatic positioning is 
done by setting up X and Y axis 
spacing with gage blocks, end meas- 
urers, or bar micrometers. This 
model 3-M is recommended for tool- 
room and small-lot production jobs. 


e Card-controlled Model 3-C uses 
IBM cards on which you punch out 
the blueprint dimensions for each 
job. When card is inserted in reader, 
the machine automatically positions 
in both X and Y axis for each hole 
location. 

e Tape-controlled Model 3-T op- 
erates from standard 8-channel tape 
as prepared on a Friden or Flexo- 
writer, giving fully automatic hole 
location in two directions to 0.001-in. 

Veet Industries 25753 Groesbeck 
Hwy, East Detroit, Mich 
MORE DATA? Circle 63, 


inside back cover 





Michigan Sine-Line Checker Is 
Independent of Operator's Touch 


Unlike most checking machines, the 
Model 1218-A lead checker uses 
optical instrumentation for setting 
both the universal sine bar and an 
angular dividing head. Because all 
settings are visual, it is independent 
of the operator’s touch, and angles 
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can be set within 0.001 degree with- 
out applying gage blocks. 

With new components _ incorpo- 
rated in this checker, it is possible 
to do conventional continuous check- 
ing, or increment checking by using 
the scale on the tailstock. Leads of 
external or internal helical, spur, 
and herringbone gears and worms 
can be checked from zero to infinity. 
The dividing head will also check 
tooth spacing. 

A chart recorder is integrally 
mounted in the headstock of this 
machine which has a 24-in. max 
distance between centers; therefore, 
permanent records can be made of 
tests. Gears with pitch diameters up 
to 18 in. can be checked with re 
peatable accuracy of 0.0001 in 

Michigan Tool Co, 7171 E Me 
Nichols Rd, Detroit 12, Mich 


MORE DATA? Circle 64, inside back cover 


Somma Offers Cutoff Tools 
Made From High Cobalt Steel 


Now available as a standard item, 
this line of hollow ground straight 
blade cutoff tools for automatic 
screw machines is made from T-5 
high cobalt steel. T-5 steel provides 
good efficiency on long production 
runs since the cobalt has a high red 
hardness that gives 3 to 10 times 
longer tool life than high speed steel. 

This new line of blades is hollow 
ground for maximum clearance and 
rigidity in all setups; a special non- 
metallic surface treatment eliminates 
metal to metal contact. 

Somma Tool. Co, 109 Scott Rd, 
Waterbury, Conh 


MORE DATA? Circle 65, inside back cover 


High Temp Furnace 
To 2900 F for Long Periods 


Model FGKS-1296 Kanthal super ele- 
ment furnace operates at temper- 
atures up to 2900 F for long periods 
when it is used in normal oxiding 
atmospheres. It can be used for heat- 
treating, metal and glass melting, ce- 
ramic test work. 

The unit has a chamber size 12 x 
8% x 6 in., and is 37 x 40 x 64 in. in 
overall size. The operating temper- 
ature range is from 500 to 2900 F. 
Hearth is pure alumina tile, sup- 
ported on piers. 

Pereny Equipment Co, Inc, Cham- 
bers Rd, Columbus 12, Ohio 


MORE DATA? Circle 66, inside back cover 


Solid Rubber Grinding Wheel 
Uses Coated Abrasive Belt 


Mermac, a new solid rubber grinding 
wheel for use with coated abrasive 
belts, fits directly on the spindle of 
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a 6-in. straight air grinder. Belts in 
desired grits can be slipped over the 
wheel, and are held positively, dur- 
ing operation, by centrifugal expan- 
sion of the rubber wheel, without 
any mechanical locking devices or 
back-stand arrangements. 

Thor Power Tool Co, 175 N State 
St, Aurora, Ill 
MORE DATA? Circle 67, 


inside back cover 


Height Gage is Accurate 

To Within 0.0005 per 12 in. 
Reported to be at least four times 
faster than vernier-type gages, in- 
strument is clearly calibrated for 
split-second direct readings without 
eye strain. Hard chrome base sup- 
ports the hardened, stabilized, wear- 
resisting alloy stem. Scribe and 
clamp are easily adjustable to read 
zero at the base. Rapid settings are 
accomplished by sliding the moving 
arm to the nearest 0.100 and rotating 
the dial to the proper setting. Stand- 
ard sizes are 14 and 20 in. One scribe 
and clamp are provided. 

Speedline Sales Co, 

Ave, Warren, Mich 
MORE DATA? Circe! 68, 
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Bearing Cleaning and Greasing 
Tools Save Time and Work 
Cleaning and greasing of ball and 
roller bearings is said to be simpli- 
fied by a new tool which allows sol- 
vent flushing and/or relubrication of 


to service bearings ranging from % 
to 1% in. outside diameter. Sets of 
tools can be furnished to fit most size 
ranges. 

Bearing Inspection, Inc, 3311 E 
Gage Ave, Huntington Park, Calif 


MORE DATA? Circle 69, inside back cover 
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Heavy Duty Multiple Drill Head 


Handles Steel to 5-in. Thick 


Model 600 Multi-Drill, a heavy duty 
adjustable multiple spindle drill head 
which is designed to handle up to 
5g-in. thick steel, can be quickly at- 
tached to any drill press. The unit, 
which is available in 2, 3, or 4 spin- 
del models, has adjustable spindles 
which permit drilling or tapping a 
wide variety of hole patterns on a 
6%-in. dia circle. 

Heat treated chrome-moly steel 
shafts, gears, and spindles plus 100% 
ball bearing construction, make the 
Model 600 a heavy duty tool capable 


of withstanding the wear and tear 

of high production work. 
Commander Mfg Co, 4225 W Kinzie 

St, Chicago, Ill 

MORE DATA? Circle 70, inside back cover 


Ultrasonic F 

Electrical Timer Control 

Two l-qt tanks are built into the 
generator body of the Ultra-Cleen 320 
enabling an electronic circuit to 
transmit ultrasonic power directly 
from the generator to the transducer- 
ized tank. The second tank is for the 
rinse operation. Electrical timer con- 
trols the cleaning cycle. 

Overall dimensions are 14% x 9 x 
10% in. Each tank is 5% in. square 
by 3 in. deep to take a greater vol- 
ume of larger pieces. Total weight 
is 23% lb. Operating frequency is 
70-80 kc; power consumed is 160 w; 
power output is 55 w. Cost of the 
unit, complete with one pint of L & 
R Hydro-Sonic cleaning solution con- 
centrate, is $187.50. The rinse tank 
can be transducerized for $74.50. 

L & R Mfg Co, 577 Elm St, Kearny, 
NJ 
MORE DATA? Circle 71, inside back cover 


ROTARY-TYPE MACHINE performs all drilling operations on two different fly- 
wheels for major automobile manufacturer. Fifty-four drilling, reaming, counter- 
boring, and tapping operations are performed at six machining stations on 
star-shaped machine which requires minimal floor space—National Automatic 
Tool Co, Inc, Richmond, Ind MORE DATA? Circle 72, inside back cover 


a bearing in a fraction of the time 
old-fashioned methods require. The 
tools have no moving parts to be 
maintained or wear out. 

Model AF-14 consists of five pieces 
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DUAL-RAM PROJECTION WELDER automatically resistance welds 12 studs 
to each of two bars, using hopper feeder for the % to 24-in. threaded studs 
and mechanical index of bar materials. 150 KVA transformer and 6000 |b total 
force weld two studs at once, with a series weld circuit—Taylor Winfield Corp, 


1048 Mahoning Ave, Warren, Ohio 


High-Stacking Walkie Truck 
Works in Aisles 6 ft Wide 


JackStacker ReachMaster is a coun- 
terbalanced unit that can be used 
with pallets of varying widths and 
maneuvered in aisles only 6 ft wide 
with no changes required in exist- 


ing pallets or racks. Truck is posi- 
tioned before the load and the forks 
are extended into the pallet. The 
pallet and load are then raised over 
the wheels and retracted to the truck 
in a secure travelling position. To 
place a load in a storage rack, the 
truck and load are positioned before 
the empty space in the rack and the 
load is extended into the rack and 
dropped. 

The truck is available in capacities 
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MORE DATA? Circle 73, inside back cover 


up to 3000 lb and with a pallet 48 in. 
long by 40 in. wide will operate in 
an aisle 6 ft 3 in. wide. In the 2500- 
lb capacity model elevation is 86 in. 
Lewis-Shepard Products Inc, 125 
Walnut St, Watertown 72, Mass 


MORE DATA? Circle 74, inside back cover 


Desk-Size Electrolytic Unit 
Does Anodizing, Plating, Milling 


The Model 500 Allen-Dizor, which 
was designed primarily for hard ano- 
dizing, can be used for sulphuric 
and chromic anodizing, straight elec- 
tro-plating, chemical and electro- 
chemical milling, electro-polishing, 
electrolytic cleaning, and etching. Its 
basic components are a chemical- 
resistant, crystal-clear lucite plating 
tank, a 2-amp rectifier, a %4-ton re- 
frigeration unit. 

Typical uses include hard anodiz- 


ing of aluminum molds, dies, or wear 
plates, salvaging machine or produc- 
tion parts with hard chrome plate 
or hard anodizing, and restoring the 
lustre of old jewelry. 

Allen Aircraft Products, Inc, Ra- 
venna, Ohio 
MORE DATA? Circle 75, inside back cover 


Swiss Process Hot Forms 
Bearing Races Up to 31 in. 


Hatebur process for automatic form- 
ing of bearing traces up to 2% in. 
directly from continuously fed hot 
bar stock is being introduced in the 
US by Girard Associates through a 
cooperative arrangement with F B 
Hatebur, Basle, Switzerland, design- 
er and manufacturer of special high 
precision automatic hot and cold 
forming equipment for small compo- 
nents. Swiss process will comple- 
ment Girard’s Wagner ring rolling 
process which produces bearing 
races 2% in. and larger from solid 
billet stock rather than from more 
costly tubing normally used. 

The Hatebur and Wagner proc- 
esses are usually employed together 
in Europe. 

Girard Associates, International 
Div, PO Box 248, Chambersburg, Pa 


MORE DATA? Circle 76, inside back cover 


NYLOK TAP-LOK INSERTS, available 
in steel and stainless sizes No. 4 to 4 
in., come in medium and regular 
lengths. Insert is said to be suited for 
tough fastener applications, because 
nylon pellet, when compressed by mat- 
ing screw, keeps fastener tight under 
severe conditions—Groov-Pin Corp, 
1125 Hendricks Causeway, Ridgefield, 
N J 


MORE DATA? Circle 77, inside back cover 
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HARDENING 


Typical hardening pattern along flanks and through root. 


.. produces tougheet geare yet! 


S & F induction hardening units capable of handling gears 
from 3 in. to 20 ft. in diameter and larger, are available in 
semi-automatic and automatic models. 

Want to know how this revolutionary approach to gear 
hardening can fit your production? Just ask us about it. 


There’s nothing like the S & F method of tooth-to-tooth 
gear hardening. Not only does it add amazing dura- 
bility to big gears, but load-carrying capacity is vastly 
increased. Warpage can be insignificant depending on 
gear design. And there can be substantial savings in 
material and machining costs! 


Farrel-Birmingham tells us that in one installation large 
gears with S & F induction-hardened teeth have already 
gone through over two years of rugged service with abso- 
lutely no sign of wear—whereas formerly, gears had to be 
replaced every two years. Reports of other installations are 
also highly satisfactory. 

Precision controls maintain constantly accurate time, cur- 
rent, feed and distance between coil and workpiece to assure 
consistent results. In a group of similar gears, all portions of 
all teeth will have the same predetermined case contour and 
depth of hardness. In fact, hardening depth is so accurately 
controlled and warpage so minute that, for a number of 
gears, no additional machining is required. 


Spur, helical and double helical gears up to 157 in. diameter and 20 in. face 
widths are induction hardened tooth-by-tooth in this S$ & F equipment at 
Farrel-Birmingham, Ansonia, Conn. 


URT ORBAN 
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Furnace Operates to 1100 C, 
Has Cam Program-Controller 


This high temperature furnace, which 
is equipped with a cam programmer, 
has a temperature range of ambient 
to 1100 C. Its 1%-in. thick insula- 
tion with high retention qualities 
keeps thermal levels even. 

A high velocity blower and coun- 
ter-weighted exhaust stack will lower 
temperature rapidly during cooling 
cycles; for example, they drop tem- 
perature from 550 to 80 C in approx- 
imately 10 min. Interior measures 12 
x 12 x 11 in. Controls include watt- 
age selector switch plus timer and 
blower switch is synchronized to pro- 
grammer for automatic cooling cy- 
cles. 

The Electric Hotpack Co, Inc, 5035 
Cottman St, Philadelphia, Pa 


MORE DATA? Circle 78, inside back cover 





Super Sensitive Drilling 
Machine Comes in 3 Models 


Model 200 (shown), which is one of 
three new models, has a built-in 
Variac infinitely adjustable speed 
control in the range from 2,000 to 
11,000 rpm. Its precision spindle, 
which has a maximum runout of 
0.0002 guaranteed, is designed to take 
all standard WW jeweler’s chucks, 
collets, and attachments. 

Vertical travel of the 4-in. dia tool 
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table is 1% in. Drill capacities are 
0.004 to 5/32 in. Information on other 
models mailed on request. 

Lloyd Tool Corp, 3330 E Colorado 
Blvd, Pasadena, Calif 


MORE DATA? Circle 79, inside back cover 


Acme Triple Head Buffing Lathe 
Reduces Floor Space Requirements 


Compact adjustable buffing lathe’s 
design permits use of three buffing 
heads in a space normally required 
for two conventional single heads, 
making it well suited for use with 
automatic high production straight 
line buffing machines where a large 
number of heads are required for 
finishing such parts as door knobs, 


strip coils, and a variety of auto- 
motive and building hardware. 

Unit is equipped with floating 
heads operated by individual air cyl- 
inders; each head can be individ- 
ually adjusted for float. 

The machine occupies a floor space 
approximately 5 x 5 ft and is 7 ft 
high. Center distance between heads 
is 20 in. 

Acme Mfg Co, 1400 E Nine Mile 
Rd, Detroit 20, Mich 


MORE DATA? Circle 80, inside back cover 


TURRET DRILL HEADS, in 4 and 5 posi- 
tion models, will fit the new line of 
15-in. Walker Turner drill presses with 
2-in. quill dia—Chicago Quadrill Co, 
1846 Busse Hwy, Des Plaines, Ill 


MORE DATA? Circle 81, inside back cover 


PRODUCTION TYPE ROTARY INDEX MACHINE drills, mills, chamfers, reams, 
and taps various holes and surfaces on automotive oil pump housings. Ma- 
chine, which employs automatic clamping and standard components to JIC 
standards, allows one operator to produce 240 parts per hr—Avey Div, Motch 
& Merryweather Machinery Co, Cincinnati 1, Ohio 


MORE DATA? Circle 82, 


inside back cover 
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Division of Union Carbide Corporation 
270 Park Avenue, New York 17, N. Y. 
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“Linde” and “‘Union Carbide”’ are registered 
trade marks of Union Carbide Corporation. 
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PRECISION BORING 


Unit is designed to answer the need 


for a positioning valve that can inch 
an air-actuated device to any desired 
| position and hold. Solenoid oper- 
ated, it is available in either closed- 
see | center or open-center design. 


With MAC Flo-Seal design and 
MACsolenoids, the valve contains 
only three working parts, spool and 
positive centering’ spring - loaded 
sleeves. Both Model 1063 (closed 
center) and Model 1073 (open cen- 
ter) come equipped with built-in 
manual operators to facilitate ma- 
chine setup. The %-in. port size 
valve utilizes a pre-wired body and 
base with a plug-in feature that al- 
lows the valve body to be removed 
without disturbing any electrical 
wiring. Valves operate at working 
pressures from vacuum to 150 psi. 
Open-center model is $95 and closed- 
center is $98.50. 

Mechanical Air Controls Inc, 10030 
Capital Ave, Detroit 37, Mich 
MORE DATA? Circle 83, inside back cover 


precision boring equipment 
by America’s greatest names... 


1 NEW machine guarantee 
ready have the machine you need in our present Ring Style Vacuum Lifter 
oc magmas Met Sear Americas greatest! name Speeds Small Parts Handling 


whether from our inventory starting wit One-piece neoprene device, worn on 
the back of the finger, is used for 
picking up small parts, sheets, and 
strips of metal, plastic, fiber, glass, 
tile, and other non-porous materials. 
It keeps soil and perspiration from 
marking highly polished and finely 
finished sheets. Pressing to the sur- 


DE ARBORN face of sheet or part produces an in- 
stant vacuum; it releases instantly 
MACHINE TOOL DIVISION with a light touch on one of the two 


tabs provided. 


Safety Vacuum Lifter Co, 321 Elm 
DEARBORN TOOL AND DIE COMPANY St. Trenton 10. NJ 


10200 Ford Road, Dearborn, Michigan ° LU, 2-3636 MORE DATA? Circle 84, inside back cover 


ymplete re 
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a Bearings, Inc. conversion with a 
2 year record of no lost production, reduced 
maintenance ...and a 30% Power Savings! 


Over two years ago our engineers converted this main 
drive gear from a babbitt bearing to a ball bearing unit on 
a machine in a customer’s plant. Performance of this 
conversion, according to company engineers, has been 
outstanding! The housing for the bearings as well as the 
gear hub was produced by the customer in their own 
machine shop. 

Prior to conversion, machine downtime was excessive 
because the babbitt had to be repoured every three or four 
months. A plus saving was in the reduction of power 


required to operate the machine. The customer now finds 
power consumption is 30% less! 


If your older equipment can be modernized with anti- 
friction bearings — our engineers can show you how. If 
you need bearings for any purpose, our stock carrying 
branches can supply you. We are authorized distributors 
of most nationally known makes of bearings. We and the 
makers guarantee every bearing we supply. 


Call the branch nearest you now! 


Providing bearing service BEARI NGS.INC. 


in the North > DELAWARE: Wilmington * ILLINOUS: Neiman Bearings Co., E. St. Lovis * INDIANA: Ft. Wayne © Indianapolis * Muncie 
Terre Havte * MARYLAND: Baltimore « MISSOURI: Neimon Bearings Co., St. Lovis * NEW JERSEY: Camden * Newark 
NEW YORK: Balanrol Corp., Buffalo * Niagara Falls * OHIO: Akron * Canton * Cincinnati * Cleveland * Columbus * Dayton « Elyria * Hamilton 
Lima * Lockland « Mansfield * Painesville * Toledo * Youngstown © Zanesville PENNSYLVANIA: Erie * Johnstown * Philadelphia « Pittsburgh * York 
WEST VIRGINIA: Charleston * Huntington * Porkersburg « Wheeling 


nue suet DIXIE BEARINGS, INC 
e 7 


ARKANSAS: Little Rock * FLORIDA: Jacksonville * GEORGIA: Atlonta > KENTUCKY: Lovisville » LOUISIANA: Baton Rouge 
New Orleans * N. CAROLINA: Charlotte « Greensboro* $. CAROLINA: Greenville +> TENNESSEE: Chattanooga Kingsport * Knoxville 
Memphis * Nashville» VIRGINIA: Norfolk + Richmond + Roanoke 


and 
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Compact Size 5 Starter 
Offered by Cutler-Hammer 


Maximum dimensions of the C-H Size 
5 are: width, 13 in.; height, 15-3/16 
in.; depth, 6% in. It can be mounted 
in an enclosure only 8 in. deep. Con- 
tact structure is said to minimize 
bounce, heating, and wear. Parallel 
double-break contacts provide four 
contact points to handle the heavy 


More Pieces 1 current surges associated with Size 
5 applications. Epoxy-cast current 

transformers and low current over- 

COMPLETELY load relays are used for accurate 


overload protection. 
Device features an internal hold- 


a * o 2 
finished in less time on ing circuit interlock, and up to four 


additional interlocks can be added in 


GOSS:D:LEEUW AUTOMATIC CHUCKERS ‘i. Sscosio"sr "Se, 
& E able are normally open, normally 
closed, and normally closed late 


This machine . . . already acknowledged and accepted as a metal-working opening. 


achievement, and the only standard one of its kind . . . winds up a day's Cutler-Hammer, 205 N 12th St, 
Milwaukee, Wis 


operation with all parts assigned to it completely finished and with no MORE DATA? Circle 85, inside bock cover 


secondary operations necessary. When fully loaded, a complete piece is fin- 
ished at each index cycle. High productivity is attained with simple tooling. 


The "1-2-3" exclusive Goss & DeLeeuw feature provides for 
finishing machining three ends of a part simultaneously or in 
sequence. All operations are per- 
formed in a single set-up, and com- 


plete finishing done in much shorter ie : : 
time than by conventional methods. New Air Vise Speeds Light Tapping, 
Drilling, and Assembly Work 
” Palmgren Model 121 has a jaw width 
of 1% in., opening of 1% in., depth 
of 1 in., and is 1% in. high overall. 
scribes this recent Goss & DeLeeuw development It is equipped with a 1% in. dia 
in chuckers. Submit samples of your work for stainless steel air cylinder with ad- 
time and cost estimates justable stroke. Air cylinder and 
valve are combined in one compact 
; / unit only 1% in. in diameter and the 
. Con overall length of the vise and cylin- 
G Oo Ss S and DE Le & U W ae! m der is 8 in. Any available air supply 
can be used to operate the unit. 
| MACHINE COMPANY, KENSINGTON, CONN., U.S.A. Chicago Tool & Engng Co, 8383 S 
Chicago Ave, Chicago 17, Ill 
MORE DATA? Circle 86, inside back cover 


Send for illustrated literature which fully de- 
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In the shape, length, 


diameter you need: 


ASARCON® 


Continuous-Cast Bronze Castings 


Asarco will custom cast practically all standard tin-bronze 
alloys in the shapes, lengths, and diameters you need. You get 
custom shapes in continuous lengths; uniformity and machin- 
ability of alloys guaranteed free of hard or soft spots, with no 
sand, dirt, or dross to dull tools or reduce cutting speeds. You 
get the superior physical characteristics of continuous cast 
bronze: impact, tensile, yield strength and hardness, as much 
as 100% better than the same alloys cast other ways. Write 
for complete data to Continuous-Cast Department, American 
Smelting and Refining Company, Barber, N. J. or Whiting, Ind. 


Immediately available from stock: 


ASARCON 773 BEARING BRONZE (SAE. 660) — 260 sizes of rods and tubes. 
Complete range of sizes from 4%” to 9” diameters, up to 105” lengths. 


ANVdGINOS ONINISZSY ONY ONILIBWS NYOINBWY 


> 
= 
@ 


Bronze part illustrated was ma- 
chined from a hexagon shaped con- 
tinuous-cast tube. This custom-cast 
shape was produced precisely to the 
customer's alloy, shape and dimen- 
sion specifications. 


UOUS CAST DEPARTMENT 


West Coast Distributor: Kingwell Bros., Ltd., 457 Minna Street, San Francisco, Calif. In Canada: 
Federated Metals Canada, Ltd., Toronto and Montreal. Distributors in many principal cities. 
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THOMSON manufacturing capabili- 
ties have resulted in reduced costs 
on their resistance welding machines 
of long recognized quality... 


SPOT PRESS 
PROJECTION FLASH-BUTT 
SEAM HIGH-FREQUENCY 
For all AUTOMATED and HIGH- 


PRODUCTION requirements — 
either special or standard design 
~—— THOMSON QUALITY is within 
your budget. A quote from 
THOMSON will show you how. 


Look for our nearest representative 
in the yellow pages or contact — 





HOMSON ELECTRIC WELDER COMPANY 


161 PLEASANT STREET, LYNN, MASSACHUSETTS 
UY 2-7710 
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NEW SHOP EQUIPMENT 








INSERT 


SEAT 





Calibore Insert Units 
Added to Beaver Line 


Units use triangular carbide inserts 
with inscribed circles of 5/32, %, 
and % in. Screw-on type units have 
a minimum bore diameter of 1.50; 
clamp-on type, 4.01. There are 21 
sizes available in zero, positive, or 
negative rake angles. Inserts can be 
indexed three times with zero and 
positive rake angles; six indexes are 
possible by inverting the insert with 
a negative rake angle. Carbide seats 
are used in all units except the sizes 
using the 5/32 inscribed circle in- 
sert. 

Features of the new units are the 
same as Calibore brazed tip units 
except that all grinding to sharpen 
has been eliminated. Mounting di- 
mensions in boring bars are the same, 
and all parts are interchangeable. 
Insert units are adjustable in in- 
crements of 0.0005 on bore diameter 
per graduation on mounting dial. 

Beaver Tool & Engrg Corp, 500 W 
County Rd, Gaylord, Mich 


MORE DATA? Circle 87, inside back cover 





Force Control Switches 

Offered in Subminiature Line 
Typical applications of these switches 
include automatic starting and stop- 
ping of motors, activating of equip- 
ment in sequence, tripping of relays, 
and registering of warning sounds or 


visual signals. Dimensions, approxi- 
mately 1% x 5/16 x 1 in., permits 
mounting in crowded quarters. 
Weight is % oz; accuracy is within 
% of 1%. 

Three different capacities are of- 
fered in the line: 0-5, 0-30, and 0- 
100 lb. These can be set to operate 
at any desired point within their re- 
spective ranges. All units are cali- 
brated for any specified operational 
point prior to shipment. Sealed 
weights are used, and either tensile 
or compression models can be sup- 
plied. 

W C Dillon & Co, 14620 Keswick 
St, Van Nuys, Calif 


MORE DATA? Circle 88, back cover 
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Carbide Mill, Drill Designed 
For Use With Exotic Metals 


The new carbide Master drill has end 
mill type cutting edges with an ec- 
centric relief design, heavy web, and 
straight to 5° spiral flute design. The 
carbide Master mill also has a unique 
cutting edge design, with teeth gen- 
erated by opposing helices of differ- 
ent pitches and depths. It will cut 
equally well with the work moving 
in either direction. Chips are gran- 
ular in texture, not sharp-edged. 

Both tools are available in size 
from 1/16 to % in. 

Metal Removal Co, 1801 W Colum- 
bia Ave, Chicago 26, Ill 


MORE DATA? Circle 89, inside back cover 





UNIVERSAL BORE GAGE’S capacity is 
from 0.200 to 6.000 in. Any Last Word 
type indicator can be attached to the 
holder for measuring a large range of 
bores, O-ring grooves, thread reliefs, 
and undercuts. Price, with case and 
extension points, is $24—Montgomery 
& Co, 401 Morris Ave, Springfield, NJ 


MORE DATA? Circle 90, inside back cover 


American Machinist/Metalworking Manufacturing * October 31, 1960 








A complete line of mechanical 
presses for cutting, forming, draw- 
ing and embossing. This 60 ton 
O.B.I. Mechanical Press is typical 
of the modern design of Ferracute 
presses and incorporates the latest 
features in gap frame construc- 
tion. Available from 32 ton to 200 
ton capacities. Basic design meets 
J.1.C. standards. Air clutch and 
brake standard on presses of 100 
tons and up — optional on other 
sizes. 


GONE 
source for 


every press 
requirement 








HYDRAULIC 


This broad and versatile 


line of modern presses— 
mechanical and hydraulic 
—plus the experience of 
our Ferracute — Farquhar 
engineers will help you 
turn your press problems 
into profits. Phone or wire 
today—no obligation, of 


course. Dept. A 


FERRACUTE MACHINE CO. 


Mechanical and Hydraulic Presses 
and Special Machinery Since 1863 in 
Bridgeton, New Jersey, U.S.A. 
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Farquhar Hydraulic Presses in a 
wide range of popular standard 
capacities and special sizes to meet 
your precise production require- 
ments. The unusually rigid con- 
struction of this 400-ton straight- 
side Hydraulic Press assures 
minimum deflection under full loads 
and close tolerance operation for 
difficult and rugged forming and 
drawing operations, Simplified con- 
trols for pressure, speed and stroke 
adjustment reduces set-up time and 
increases production. 


CIRCLE 247 READER SERVICE CARD 135 








eee 








A series of technical discussions that will be helpful in 
getting better results from tapping and gaging operations 








Subject: Standard System of Marking 
Ground Thread Taps: 


Recognizing the importance of a standard system of marking, most tap manufacturers mark their 
product with the nominal size, number of threads per inch and the proper symbols to identify the 
thread form and the pitch diameter limit. Shown below are some of the symbols used. 











NOMINAL SIZE 





THREADS PER INCH 

















PITCH DIAMETER LIMIT SYMBOLS 


COMMON THREAD FORM SYMBOLS 








“G" signifies Ground Thread 
“H” (High) signifies the pitch diameter is 
above basic 
a (Low) replaces the letter “H” to sig- 
nify the pitch diameter is below basic 


The numeral following “H” or “L” signifies 
the number of .0005” steps above or below 
the basic pitch diameter. 





Standard Taps 1” diameter and smaller are 
ground to a .0005” tolerance on the pitch di- 
an:2ter and are marked with one of these cor- 
responding pitch diameter limits: 


11 = Basic to basic minus .0005” 

H1 = Basic to basic plus .0005” 

H2 = Basic plus .0005” to basic plus .0010” 
H3 = Basic plus .0010” to basic plus .0015” 
H4 = Basic plus .0015” to basic plus .0020” 
HS = Basic plus .0020” to basic plus .0025” 
H6 = Basic plus .0025” to basic plus .0030” 





Standard Taps larger than 1” diameter are 
ground to a .0010” tolerance on the pitch di- 
ameter and are marked with this pitch diam- 
eter limit: 


H4 = Basic plus .0010” to basic .0020” 


NC American National Coarse Thread Series 

NF American National Fine Thread Series 

NEF American National Extra Fine Thread 
Series 

N American National 8, 12 and 16 Thread 
Series 

NM National Miniature Screw Thread 

NS American (National) Special Thread 


(60° Thread Form) 
NPT American (National) Taper Pipe Thread 
NPTF Dryseal American (National) Taper Pipe 
Thread 
PTF Dryseal SAE Short Internal Taper Pipe 
Thread 
ANPT Military Aeronautical Pipe Thread 
Specification MIL-P-7105 
NPS American (National) Straight Pipe 
Thread 
NPSC American (National) Straight Pipe 
Thread in Pipe Couplings 
NPSF Dryseal American (National) Fuel 
Internal Straight Pipe Thread 
NPS! Dryseal American (National) Inter- 
mediate Internal Straight Pipe Thread 
ACME C Acme Screw Thread—Centralizing Type 
ACME G Acme Screw Thread—General Purpose 
Type 
STUB ACME Stub Acme Threads 
vA 60° “V” Thread with truncated crests and 
roots. The theoretical “V" Form is usually 
flatted several thousandths of an inch to 
the users specifications. 
STi Special Threads for Helical Coil Wire Screw 
Thread Inserts 




















Special Ground Thread Taps with multiple threads are marked with the nominal size, number of 
threads per inch, form of thread and lead designated in fractions; also double, triple, etc. 


Example: A 1” — 8 Double Thread Special Tap with National Form of thread is marked: 


1” — 8 N.S. DOUBLE 
4” LEAD 


Note: For additional tap and gage information, contact your Bath distributor — or, write direct. 
© Cylindrical and Thread Gages @ Ground Thread Taps @ Internal Micrometers J Ohn BATH« Co., Inc. 
22 Mann Street, Worcester, Mass. 
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Field Report 





Illinois Tool Works Expands 
Operations Abroad 


Construction of two new manufactur- 
ing plants is underway, one in Eng- 
land and one in Germany, to en- 
large the foreign facilities of Illinois 
Tool Works, Chicago. IT-S Ltd, a 
wholly-owned subsidiary established 
in England in 1956, produces plas- 
tic parts for the British markets and 
also administers the licensing pro- 
grams of Shakeproof and Fastex 
products in England and on the Con- 
tinent. 

Expansion of manufacturing fa- 
cilities of Albert Thode & Co, GmbH, 


Hamburg, Germany, in which [Il- 
linois Tool recently acquired a ma- 
jority interest, will house both 


Thode operations and the production 
of ITW products for customers on 
the Continent. Thode, established in 
1894, is a leader in the European 
fastener industry. 


Producto Forms New Division 


Producto Machine Co, Bridgeport, 
Conn, has formed a Plastics Machin- 
ery Division for design, development, 
and manufacture of this equipment. 
It’ll introduce its line of blow mold- 
ing and sheet forming machines and 
accessory equipment next month. 


Rand Transferring Production 
Of Typewriter Lines to Europe 


Manufacture of all standard and 
portable typewriters will be trans- 
ferred by Remington Rand from El- 
mira, NY, to European plants by 
1961. Company reports that it will 
try to use the Elmira plant at full 
capacity, however, and that layoffs 
which might affect as many as 860 
people will be temporary. Rand also 
makes electric typewriters, adding 
machines, office furniture, and com- 
puter components at Elmira, and 
these lines will not be affected. 
Among factors cited by the com- 


MSGIRKS WORKS 





Volkswagen sedans come off the assembly line at the new plant of Volkswagen 
(Australasia) Pty Ltd at Melbourne, Australia. Facility will soon be manufacturing 
cars with a 70% Australian content; present output of the plant is about 120 ve- 


hicles a day, identical in design and quality with 
formed in 1957, is a joint German-Australian venture. 


German Volkswagen. Company, 
Volkswagenwerk GmbH of 


West Germany is the major shareholder with a 51% interest, remaining shares are 


held by three Australian companies 


pany as reasons for the shift: low- 
er production costs outside the US, 
not necessarily through cheap labor 
but by automation, government en- 
couragement and, in some cases, sub- 
sidization; the decline in the sale of 
non-electric typewriters in the US. 


Armco’s $95-Million Program 


A $95-million construction program 
has been scheduled by Armco Steel 
Corp of Middletown, Ohio, as a fur- 
ther step in its $341-million five-year 
improvement plan. Major projects 
include new processing and finishing 
facilities at the Ashland, Ky, Works 
and a new combination slab and 160- 
in. plate mill at the Houston Works 
of the Sheffield Division. These facili- 
ties are slated for completion in 


1962 and a number of smaller proj- 
ects are also planned. No new financ- 
ing will be required for the program; 
company borrowed $75 million last 
year for construction purposes and 
the balance will come from retained 
earnings and depreciation. 


Clutch of Orders to GE 


A $58.3-million contract for 275 J79- 
8 turbojet engines with afterburners 
will be carried out in GE’s Flight 
Propulsion Division in Cincinnati. 
Engines are slated for use by the 
Navy for its North American A3J 
Vigilante attack bomber and the Mc- 
Donnell F4H-1 Phantom II which 
set a speed record of 1390.21 mph 
last month. 

Company has also received $31 mil- 


by GEO CRENSHAW 





/ TURT EFFICIENCY EXPERT, 
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It's hard 
to believe, 


but he 
didn't sink 
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POUNDS OF STEEL 


35 MILES UP’ 


TO MAKE THIS 36,000 POUND DIE HOLDER 


*The Fink! Process of vacuum 
degassing steel in the ladle 
duplicates the atmosphere 
found at an altitude of 35 
miles above the earth. 
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In this rarefied atmosphere, unwanted hydrogen, 
oxygen, non-metallic inclusions, and other impuri- 
ties are literally boiled out of the molten steel, 
producing cleaner, tougher, stronger, more ductile, 
flaw-free products. 

This 36,000 pound, 40” x 44” x 64” die holder is 
used in a heavy duty press. It was made of Finkl 
FX analysis, Temper 4, and finished machined in 
our shops. 

All Finkl die blocks and hot work die steels are 
made from vacuum degassed electric furnace mate- 
rial produced in our own melt shop. Because of the 
clean, greatly improved qualities, you get more 
forging production, less downtime due to breakage, 
and savings in fewer tool regrinds. 

You get more from Finkl in quality, continuing re- 
search, and engineering service. Call your Finkl 
representative for your forging, hot work die steel, 
and die block needs. 


SPECIFY FINKL DIE BLOCKS FOR 
“IMPRESSIONS THAT LAST” 


A.Finki&SonsCo. 


2011 SOUTHPORT AVENUE + CHICAGO 14, ILLINOIS 


Offices in: DETROIT = « 


CLEVELAND «+ 


PITTSBURGH « INDIANAPOLIS + HOUSTON 


ST, PAUL * COLORADO SPRINGS + SAN FRANCISCO * SEATTLE + BIRMINGHAM * KANSAS CITY 
BOSTON + LOS ANGELES Warehouses in: CHICAGO + DETROIT » BOSTON + LOS ANGELES 
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F.t.8.1.9 Bé.? Oo: 2 F 
lion worth of new orders for loco- 
motives, transportation equipment, 
and parts. Work will be done at the 
locomotive and car equipment de- 
partment at Erie, Pa. 

The Lynn, Mass, facility has a 
$9.2-million order from the Navy for 
propulsion machinery and other 
components for nuclear-powered sub- 
marines. 


Atkins Saw to Build in Miss 


A $2-million plant will be construct- 
ed at Greenville, Miss, by Atkins 
Saw Co, Indianapolis, a division of 
Borg-Warner Corp. New facility, 
when in full operation, will employ 
about 500 workers in the manufac- 
ture of some 10,000 sizes and types 
of saws. It’s reported that the In- 
dianapolis plant will be closed. 


Ingalls Ship Contract 


Ingalls Shipbuilding Corp, Pasca- 
goula, Miss, has a $62.7 million order 
from the Federal Maritime Board 
and Farrell Lines for six cargo ves- 
sels. The ships will be the largest yet 
built under a government construc- 
tion subsidy; Maritime Board will 
pay 48.4%. They’ll be used on Far- 
rell’s routes between the US and 
Africa. 


General Tire to Build 
4th Plant in Indiana 


General Tire & Rubber Co, Akron, 
Ohio, will build a new plant in 
Evansville, Ind, for its Industrial 
Products Division. This will make 
the fourth manufacturing facility in 
the state for the division which makes 
rubber, plastic, and metal parts. 
Company plans to use local people 
in the new operation and the num- 
ber of employees to be hired is now 
under study. 





“It says here ‘turn right when you get to 21; 
turn left when you’ . . . soy are you sure 
this is a blueprint?t”’ 
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Make “impossible” machining jobs easy 
...With ALCOA ALLOY 6067/ 


¢ Tops in corrosion resistance! 
* Superior finishing characteristics! 
* Easily joined by soldering, brazing, welding! 


Alcoa 6061-T6 or -T651 is the most versatile of all the alu- 
minum standard screw machine stock alloys. This alloy is 
best for applications requiring joining, brazing, welding or 
soldering. And 6061 defies corrosion! The most highly fin- 
ishable of the aluminum alloys, it is especially receptive to 
color anodizing. 

When you use Alcoa® Aluminum Screw Machine Stock 
Alloy 6061-T6 or -T651, a complete package of data and 
on-the-spot service is available to you . . . when and where 
you need it! And for those other “impossible” machining 
jobs, look to Alcoa 2011-T3 or -T8, 2017-T4 or -T451 and 
2024-T4 or -T351. 

Ask your Alcoa distributor or call your nearest Alcoa 
sales office for more information. Get your free copy of the 
Alcoa Screw Machine Stock Estimating and Operating Data 
Book .. . provides complete information at your finger tips 
... helps make the toughest machining job a cinch. Ask, too, 
for a free copy of the handy Alcoa Conversion Calculator 
slide-rule device that quickly computes costs, shows savings 
in making a switch from brass to aluminum. Aluminum 
Company of America, 843-K Alcoa Bldg., Pittsburgh 19, Pa, 
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“PLUS” bonuses — when you use Alcoa 
Aluminum Screw Machine Stock! 


1, Wide range of stock sizes, 

2. Guaranteed market for up to 60 per cent of your Alcoa 
Aluminum turnings and borings. 

3. Extensive mill and distributor inventories to cover all re- 
quirements, 

4. Chamfered ends... at no extra cost. 

5. Specifit 12-ft lengths . . . at no extra cost (rounds up to 
2% in.; hexagons up to 2 in.). 


ALCOA ALUMINUM 


SCREW MACHINE STOCK 


For exciting drama watch “Alcoa Presents” every Tuesday, ABC-TV, 
and “Alcoa Theatre” alternate Mondays, NBC-TV 
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The INSIDE STORY 


about 
NATIONAL Keyseating Millers 


NATIONAL Keyseating Millers are designed 
for milling internal keyseats ... in one cut... in 
offset holes . . . with parallel sides . . . partly through 
holes . . . of standard width and depth . . . in holes 
that are closed at one end ... and many other opera- 
tions. A demountable guide on body of Miller enters 
keyseat being milled assuring straight keyseat in per- 
fect alignment with the axis of the bore, thus making 
it unnecessary to clamp work to drill press table. 


CUTTERS are made from high speed steel which are 
hardened to Rockwell specifications and accurately 
ground to size. Tops of teeth are staggered to break 
chips which reduce strain and wear on both cutter and 
driving pins. It will pay you to put National Keyseat- 
ing Millers on the inside of your next keyseating job. 


ii* ie WRITE TODAY 
VN TINT R Lele] MM clef fa Cota ne. 17 


complete, handy size 
CINCINNATI 22, OHIO 
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drill grinder with 7 new features: 


1. Cross-slide drill stand — permits entire face of wheel to be utilized, greatly increasing wheel life 
2. Turret type locator mount — turns desired locator to convenient position 

3. Simplified dressing — 2 seif-sharpening diamond dressers for face and periphery of wheel 

4. New Rugged built-in web thinner — for increased accuracy 

5. Lever-lock motor slide — quick-release motor base lock eliminates use of bolts 

6. Mist spray cooling — for ionger wheel life. Stand-mounted nozzle always in correct position 

7. Knee-hole cabinet — includes 4 drawers for bushings, accessories 


Write exclusive distributor 


Black Diamond Saw & Machine Works, Inc. 
Natick, Mass. — Manufacturers of Black Diamond EDWARD B LA 4 bt COMPANY, INC. 


Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


MACHINES AND ATTACHMENTS 


1 AUTOMATIC LATHES — Jones & 

Lamson Machine Co, Springfield, Vt. 
Jacketed packet of literature includes in- 
dividual brochures on each of the new 
J&L. Model 80 units. All have the same 
basic bridge-bed design. Wide variety of 
drives, slides, tracing units, and machine 
variations can be adapted to suit individual 
requirements. With these variations, three 
different versions of the Model 30 result: 
30-60° Auto Tracer; Model 30-2D (180°) 
Auto Tracer; and the Model 30 Multiple 
Slide Automatic Lathe. 


2 KNEE TYPE MILLING MACHINES 

—Kearney & Trecker, Milwaukee 14, 
Wis. 40-page bulletin S-60 illustrates and 
describes the medium-duty S Series. In- 
cludes plan drawings and specifications for 
the plain, universal, and vertical styles in 
two sizes, No. 2 and No. 3. Ram-head 
models are also available in the same sizes 
and are described in 6-page brochure RS- 
60. 


3 TURRET LATHE—Sheldon Machine 

Co, 4258 N Knox Ave, Chicago 41, 
Ill. 4-page bulletin contains illustrated data 
on the Model 3R which is equipped for 
turning, chucking, and single point thread- 
ing in addition to standard turret opera- 
tions. Includes complete specifications and 
dimensional data for tooling. 


7 “CIRCUMFERENTIAL AUTOMA- 
TION AT WORK”—National Acme 
Co, 170 East i8ist St, Cleveland 8, Ohio, 
63-page bulletin CA-60 shows how the 
capabilities of Acme-Gridley multiple spin- 
die bar and chucking automatics permit per- 
forming a wide range of machining opera- 
tions. The multitude of norma) operations, 
plus many normally considered secondary, 
are illustrated in the 39 bar machine and 
18 chucking machine applications. Each 
job pictured and described is a case his- 
tory. Request direct on company letterhead. 


4 THREAD MILLING MACHINE — 

Sundstrand Machine Tool, Division 
of Sundstrand Corp, Belvidere, Ill. 6-page 
illustrated bulletin covers new universal 
automatic unit with sine bar adjustment 
for threads up to %-in. lead. Design and 
operation features pictured and described. 
Four models are available to handle work- 
piece lengths up to 24, 48, 72, and 96 in. 





and Worcester Drill Grinders. 
Black Diamond Drill Grinders: For #70 drill up to %” Dept. 4, 570 Pleasant St. Watertown 72, Mass. “Guess | talked abrasive belts too much to 


Worcester Drill Grinders: For %" drills up to 2%" my girl. Last evening, she was wearing one.” 





140 CIRCLE 253 READER SERVICE CARD American Machinist/Metalworking Manufacturing * October 31, 1960 





You can do more with 





NEW ‘Long Bed’ 10” Metal Lathe 
offers capacity up to 36” 


Now Delta introduces the “‘big brother” to the famous 10” Metal 
Lathe—with a big 36” capacity between centers and an exclusive 
combination of features that make it the big value in its class. 

This new model fills the need for a low-cost, precision lathe 
capable of handling heavy duty work in production, in plant main- 
tenance shops and in tool rooms. In addition to extra capacity, it 
provides: variable speed drive with choice of speeds from 50 to 
1500 rpm, quick change gear box allowing selection of 54 feed rates 
or thread pitches, and %”’ collet capacity—largest available in any 
comparable lathe. 

See your Delta Industrial Distributor (listed under ““TOOLS”’ or 
“MACHINERY?” in the Yellow Pages) about the many other 
extra performance features you get. For FREE catalog describing 
the complete line of Delta Metal Lathes, write: Rockwell Manufac- 
turing Company, Delta Power Tool Division, WK-21N. Lexington 
Ave., Pittsburgh 8, Pa. In Canada: Rockwell Manufacturing 
Company of Canada, Ltd., Box 420, Guelph, Ontario. 


Delta 10" Metal Lathe with ; DELTA INDUSTRIAL TOOLS 
Long Bed (36'' between 

centers) available in bench ay another fine product by 'G) 
or cabinet models with a —* 

complete line of accessories. RO C K W, fa i ® 
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OLIVER 
Duplicates Precisely in One Operation 








Template Tool Bit Grinder 












That’s right! The Oliver Template Tool Bit Grinder sharpens single 
point tungsten carbide, high speed and stellite turning tools .. . 
duplicating exactly all original flats and radii every time the tool is 
‘ground . . . in one simple, efficient grinding operation. 











How is it done? Well, as you can see from the drawing above the 
answer lies in “template control.” The template at the top of the 
specially designed tool holder is a twice size replica of the tool form 
being ground. The tool, securely held at mid-point in the holder, 
contacts the wheel and is ground until the template touches the 
template stop. In this manner, the tool is ground to the exact profile 
of the template. The 
entire operation is per- 
formed in seconds — 
easily, accurately on one 
machine ...a machine 
that pays for itself by 
reducing your tool inven- 
tory and by eliminating 
lost production time and 
tool breakage. 























renee | 


Want proof? Oliver will 
grind your tools on a “no 
charge” basis. Write today 
for full information. We'd 
like the opportunity of 
sending you a quotation. 

















OLIVER .| ADRIAN 


1414 E. Maumee St. + Adrian, Michigan 





(Advertisement ) 





How to add dividends 
to single point tools 


The tool room can add four “dividend 
areas” through use of the Oliver 20” 
Template Tool Bit Grinder and can pro- 
tect initial investment in tool bits. The 
dividends available to you are (a) rapid 
sharpening, (b) positive duplication, (c) 
grinding wheel economy and, (d) high 
salvage value. 





The total time involved in sharpening a 
tungsten carbide tipped tool bit is negli- 
gible. An average %4” square tool calling 
for a total stock removal of about %42” 
is sharpened completely in approximately 
30 seconds. This includes all angles, radii 
and soft steel support. 


Positive duplication is readily assured. 
Once your tool engineer has determined 
the proper shape and clearance for best 
results, it is important that there be no 
guess work on subsequent grinds. The 
Oliver template control insures such a 
grind. 


Grinding wheel economy is extraordinary. 
Practically all users have found secondary 
diamond wheel finishing of carbide tipped 
tools completely unnecessary. The 20” 
diameter silicon carbide wheel produces 
a micro-finish almost equal to that ground 
with a diamond wheel. 


Your tool bits can have a high salvage 
value. It is common practice to discard 
tool bits when the carbide contains an 
area which has broken out for a con- 
siderable distance. The removal of the 
damaged area is quite expensive by ordi- 
nary grinding methods. The Oliver Tool 
Bit Grinder permits the removal of %” 
or %4” of carbide in a minute or two, 
thus giving you new tool performance 
once again at a very low cost. 





Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


5 JIG BORER—Moore Special Tool Co, 

800 Union Ave, Bridgeport 7, Conn. 
4-page bulletin contains description of the 
new Model 1% which combines features of 
the No. 1 and No. 3 jig borers and in- 
corporates a special 3-position clutch. Fea- 
tures include 10% x 19%-in. table surface; 
two feeds instead of one; variable spindle 
speed, 120 to 2400 rpm. 


s GRINDING AND DRILLING 

EQUIPMENT — Dumore Co, 1300 
Seventeenth St, Racine, Wis. 36-page cata- 
log 60-F'L contains details on portable, pre- 
cision grinding tools and small hole drill- 
ing equipment. Includes specifications, sizes, 
capacities, and suggested applications for 
toolpost grinders, flexible shaft tools, quills, 
Micro-Drills, high-speed drillpresses, and 
automatic drill heads. 


TOOLS AND ACCESSORIES 


7 AIRBRASIVE UNIT — S S White 

Industrial Division, Dept P, 10 East 
40th St, New York 16, NY. 16-page bulle- 
tin provides detailed information on im- 
proved cutting techniques, new applica- 
tions, performance charts, cutting powders, 
and accessories for this cutting tool. De- 
scribes features of both single and twin- 
jet Airbrasive units (Models C and D) 
which cut or abrade hard brittle materials, 
employing a controlled, high-speed stream 
of abrasive particles and propellant gases. 


4 TORQUE MANUAL — P A Sturte- 

vant Co, Addison, Ill, Third (and 
completely revised) edition contains 31 
pages of application illustrations, bolt 
charts, discussions on assembly character- 
istics, instructions for torque wrench test- 
ing, pictures of modified and special torque 
wrenches, formulas and illustrated explana- 
tions for using adapters, attachments, and 
extensions. 


gy RING PUNCHES AND DIES — 
Producto Machine Co, Ring Punch & 
Die Division, Jamestown, NY. 48-page cat- 
alog covers expanded line that now includes 
regular, medium, and long lengths in Ring 
and head-type punches, a complete range 
of press-fit and head-type stripper bush- 
ings, and quill punches in three sizes. In- 
cludes information on engineering specifi- 
cations, material and heat-treating, punch 
and die clearances, blanking pressures. 


“Next time the boss's new secretary comes by 


—stop swinging!” 














Bending Steel Plates for 
WELDMENTS? 


do it economically with 


CHICAGO’ POWER BENDING BRAKE 


(no dies needed) 


The accompanying illustrations give an 
idea of the versatility of the Cu1caco bend- 
ing brake. No dies have to be changed or 
adjusted—no dies are used on these jobs. 
Yet, duplication is easily obtained on suc- 
cessive pieces. The machine is quickly ad- 
justable for different thicknesses of material 
up to rated capacity. Automatic stop regu- 
lates the angle of bend. This, too, is ad- 
justable to any degree of bend. The ease of 
changing from one job to another and the 
elimination of die costs make the Cuicaco 
bending brake the economical method for 
bending steel plates for weldments. 


Many standard sizes are available with 
capacities for bending mild steel up to 12 
feet by 3%4 inch or 16 feet by % inch. Also 
many standard sizes in hand and power 
operated models for sheet metal. 


BULLETIN P-55 
This bulletin gives 
the details of how 
these and many 
other jobs are han- 
dled. Also complete 
description of the 
machine and speci- 
fications of the 
standard sizes. 

Ask for a copy. 





Front view of one of the heavy duty 
models of CHICAGO power bend- 
ing brake showing the operation 
end of the machine. 





Recommendations for any job on request. 





Party.% > w } . - bd 
CHICAGO | Press Brakes Straight-Side Presses Press Brake Dies 





{ 
i 
| 
j 
j 
| 


| ORES exeume | Hand and Power Brakes - Special Metal-Forming Machines 


DREIS & KRUMP 


MANUFACTURING CO. 


7434 South Loomis Boulevard, Chicago 36, Illinois 
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Free Literature 


To order any of these bulletins, circle 


corresponding ber inside back cover. 





MSO GRINDERS - PACEMAKERS 
for better grinding methods — 


The ultimate In precision grinding to 
close tolerances with micro Inch fin- 
ish — for Toolroom — for Production 


MSO builds 
Universal Grinders 


Preduction Grinders 
with automatic plunge or 
traverse grinding cycles 
Thread Grinders 


When oly the best will do — check 
MSO firs 


10 UNIPUNCH MOUNTING EQUIP- 

MENT — Punch Products Corp, 270 

Babcock St, Buffalo 6, NY. 12-page cata- 

log M illustrates and describes application 

and complete line of mounting accessories 

available for use with Unipunch hole cy 
punching and notching units including tem- 

plets, T-slotted plates and press brake bed 

rails, ram plates, Unispacers, end stops, 

feed rails, transparent layout templets. 


HEAT TREATING AND WELDING 


1 WELDING DATA BOOK—Eutectic 

Welding Alloys Corp, Flushing, NY. 

148-page illustrated publication is the 7th 

edition. In addition to providing a guide, 

indexed by application, to 200 different 

Eutectic welding rods, electrodes, and 

chemical aids, the book illustrates and ex- 

| plains general welding techniques and 
| 
J 


Mode! FMES Universal! Grinder 
with gomegent swivel wheelhead 
capacity 7” x 12” 





joint design hints. 


@).austin industrial corporation 





12 AUTOMATED HEAT PROCESS- 


neck New ING EQUIPMENT — Selas Corp of 
76-7 Mama Avenve White Plains, York America, Dresher, Pa. 16-page illustrated 
CIRCLE 256 READER SERVICE CARD bulletin S-1058 describes machines for heat 


treating, selective hardening, brazing, and 
soldering, annealing, and other processes 
for heating metals. Components for con- 
trolled combustion systems utilizing high- 
speed gas heating equipment for semi-en- 


é AY] a closed or enclosed heating are illustrated 
Ue diagrammatically. 


13 “OXYGEN CUTTING OF BEVELS” 


—Air Reduction Sales Co, 150 East 

42nd St, New York 17, NY. Article dis- 

cusses bevel cutting under three main head- 

ings: relationship of preheat, cutting oxy- 

gen, and speed in bevel cutting: practical 

techniques for obtaining good quality re- 

sults; comparison of common fuel gases 
in bevel cutting. 





WITH LEITZ OPTICS * MISCELLANEOUS 


1 HIGH PRECISION PARTS—E£nter- 

prise Division, Michigan Tool Co, 
7171 E McNichols Rd, Detroit 12, Mich. 16- 
page bulletin 100 describes facilities for 
making high precision parts and proto- 
types. Lists equipment, capacities, and 
types of work possible. Company also has 
equipment for precision grinding, intricate 
profiling (ID or OD), gear grinding and 
shaving to AGMA standards. 


15 “STEEL INDUSTRY OF AUS- 
TRALIA”—New South Wales Gov- 
} ernment Office, Dept F, Swite 1301, 680 
Fifth Ave, New York 19, NY. 45-page re- 
port compiled by the Australian Dept of 
Trade in conjunction with major Austral- 
ian steel producers, includes charts, photos, 
and statistical indexes. Contains a list of 
specific steel producing and using com- 
panies, including American affiliates; an 
estimate for finished steel protluct demand 
as of 1962; a comparison of imports and 
exports of steel mill products during the 
past 20 years. 


T X-RAY INSPECTION OF STEEL 

CASTINGS—Lebanon Steel Foundry, 

| 55 Lehman St, Lebanon, Pa. Technical bul- 

letin discusses requirements for the various 

| classes of X-ray specifications, the relative 

gpee pase extra costs of X-ray inspection, and facili- 

| ties available at Lebanon. Brief discussion 

of the various classifications of steel cast- 

| ings uses requiring X-ray inspection is 
included. 


17 BUHR FACILITIES—Buhr Machine 

Tool Co, Ann Arbor, Mich. Brochure 
When only the best will do check MSO first details the scope of the company’s oper- 
ations. Summary .of the latest advance- 
ments in the machine tool field is incor- 
porated. These include a story of Special 


austin industrial corporation 


2: 53 om { Machine Too!) Standards, plus an introduc- 
tion to the new Buhr Economatics and the 
76-F Mamaroneck Avenve White Plains, New York company’s capabilities and service. 
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Heppenstall Forgings meet rigid specifications 
of world’s largest Klystron project When an important military 


radar program needed a large power amplifier, Varian Associates were asked to deliver one in record time. For 


the precision forgings required—delivered on time-Varian turned to Heppenstall. In a record-breaking five 


ie 


months, a successful prototype of the VA-842 Klystron was (alRs 4 delivered to the Transmitter Manufac- 








turer. Inthe company's words, “The speed and efficiency of the VA-842 program was due almost 


entirely to the complete cooperation between all areas of the company and outside contrac- 
. why don't YOU 


cei 


tors." For delivery and dependability . . investigate Heppenstall Forgings! 









Made by Varian Associates, 
Palo Alto, California, this 
12-foot, 900-pound Klystron 
produces tremendously 
high average power for 
long pulse radar. 





HEPPENSTALL COMPANY ZEN MIDVALE-~ HEPPENSTALL 


COMPANY bricacec: 


Die Blocks * Forgings * Back-Up Roll Sleeves * Rings * industrial Knives * Materials Handling Equipment 
Pressure Vessels * Hardened and Ground Steel Rolis * Vacuum and Consumabie Electrode Meited Steels 
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How McGraw-Hill Circulation 





1. 


Why does McGraw-Hill believe so strongly 
in paid circulation? 


Fundamentally, because payment for a product repre- 
sents the normal and natural way of doing business. 
Advertisers sell their product. Agencies sell their services. 
Daily newspapers and general magazines of this country 
are sold to subscribers or newsstand buyers. We’re no 
different from these advertisers, agencies or other media. 
We simply share and believe in the cardinal rule: “If 
something has value it can be sold.” 


2. 
Does paid circulation guarantee 
readership? 

No. Payment for a subscription, however, certainly in- 
dicates an intent to read. The subscriber expresses this 
intent in the simplest and most universally recognized 
form--money. Having expressed it, he retains full free- 
dom of choice. If he doesn’t read the publication, he 
obviously won’t continue to pay for it. In fact, we offer to 
refund the unexpired portion of his subscription if he 
should be dissatisfied with the publication’s contents. 
Further evidence of the reading impact offered by a paid 
circulation publication is contained in a recent Laboratory 
of Advertising Performance study, 1195.1 (available 
upon request). 


3. 
Can paid circulation really provide 
“100% market coverage”? 


No, especially if you interpret coverage as readership, not 
just receivership. We all recognize that there are in every 
field a number of people who do not and will not read any 
- publication. No publication can compel them to change 
their nonreading habit. This we know from sad experience. 
There is another group of people who can be reached 
only by McGraw-Hill’s type of vigorous, persistent circu- 
lation selling activity. By direct mail, by issue cards and, 
particularly, through our own full-time field salesmen, we 
uncover and locate many of the “‘behind the scenes” buy- 
ing influences who are important in the market picture 


Advertisers and their agencies are constantly seeking more and 
more evidence on which to base media decisions. This is a healthy 


attitude which we heartily encourage. 

One subject we are frequently queried about is circulation. 
Consequently I am using this method of answering some questions 
that have been asked by advertisers and agencies. 

I believe it is helpful for us to restate publicly and re-emphasize 
why we believe McGraw-Hill’s circulation philosophy is best for 
our subscribers, and, therefore, for advertisers. 


beaten, 2 Lernat__ 


PRESIDENT, PUBLICATIONS DIVISION 


but whose names do not appear in directories, registra- 
tion rosters, or company customer and prospect lists. 

McGraw-Hill Publications provide representative, se- 
lective circulation in the markets they serve. Both the 
quantity and the quality of the subscribers are identified 
by an actual audit of paid transactions. This provides the 
advertiser with documented answers to basic questions 
such as: ““Who are these people?” ‘“‘How many are there?”’ 
“Do they want the publication?” 


4. 
Does paid circulation guarantee 

editorial quality ? 
In our view, editorial quality is measured directly by 
the publication’s usefulness to the reader. If the editorial 
content does not match his job interests, serve his needs, 
help solve his problems and compel his continuing atten- 
tion, it is not of real use to the reader. 

If it isn’t useful, he will neither buy the publication 
nor read it. 

Paid circulation means that we have accepted the chal- 
lenge of placing our editorial services on the block. We 
give every reader the option of deciding on the value of 
this editorial service to him. He casts his ballot, for or 
against, when he first subscribes and every time he comes 
up for renewal. 

Editorial quality, or usefulness to the reader, thus is 
judged not on a theoretical basis but on the hard fact of a 
“buy” or“‘no-buy”’ decision by the publication’s subscriber. 


5. 
Doesn't it cost more to sell subscriptions 
than to give them away? 
It is possible that, for some publications, selling costs 
temporarily may exceed subscription revenues. Usually 
this is because of circulation growth factors involved in 
the sale of new subscriptions. However, the economics of 
paid circulation are not based on selling new subscriptions 
only, but on the lower cost of renewals as well. 

For example, over the past ten years, McGraw-Hill 
Publications have collected more than $45,000,000 in sub- 
scription fees. The total of all expenses involved in the 
procurement (sales and collection) of these subscriptions 
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Policies Benefit Advertisers 


amounted to just over $39,675,000. This gave us a sub- 
scription sales margin of about $5,325,000, plus the valu- 
able privilege of mailing under second class postage rates. 
The paid subscriber, therefore, shares in the cost of our 
publishing operation. 

6. 

Doesn't paid circulation mean that you 
have to accept all subscriptions, 
regardless of quality? 

Not at all. Subscriptions are solicited and accepted only 
from people who meet the circulation specifications set by 
each publication. These standards are clearly defined and 
can be examined by any interested advertiser or agency. 
These standards result in an audience which benefits from 
a publication’s editorial contents and whose buying power 

benefits the advertiser. 

We make clear in the masthead of each McGraw-Hill 
publication that we do not offer the publication to every- 
one who wants to subscribe. On the average, we decline 
about 22,000 subscriptions valued at $160,000 per year 
from individuals who, based on our specifications, would 
not benefit from receiving the publication. (Listings of 
subscriptions recently declined are available on request. ) 

The circulation specifications of a publication are estab- 
lished in terms of identifying the buying influences in the 
field served—buying influences that are important and 
valuable to the advertiser. Further, the very nature of the 
publication’s specialized editorial content, plus the re- 
quired subscription payment, help screen out individuals 
who do not meet our circulation specifications and who 
would, therefore, be of little value to the advertiser. 


7. 
Is it true that some people don’t pay 
for their own subscriptions? 
In some cases, yes. A recent case study of subscribers 
showed that 15% of the subscriptions were ordered and 


paid for by the company. Another 16% were paid for by 
the company, but each subscription was requested by the 
individual. 67% were requested and paid for by the in- 
dividual subscriber. The remaining 2% were in miscel- 
laneous categories. In summary, 83%* of the subscrip- 
tions were delivered at the request and initiative of the 
individual. 

Furthermore, as to the subscription that the company 
buys for its key employees, it would be the rare company 
that would not make some attempt to insure the useful- 
ness of the publication — particularly since it has to be 
renewed periodically through the payment of company 


funds. 


What does paid circulation mean 
to the advertiser? 


Many things. But most directly and most importantly it 
means more evidence, and better evidence, as to publi- 
cation values. Namely: 
e Evidence of active interest in the publication, as repre- 
sented by payment for a subscription. 
Evidence, in the same tangible form, of an intent to 
read the publication. 
Evidence of editorial quality, as represented by the 
interest and intent referred to above. 
Evidence of the reader’s true evaluation of the useful- 
ness of the publication, as represented by payment for 
renewal subscriptions. 
Evidence of active circulation, as represented by sub- 
scriber action in correcting and keeping up-to-date 
circulation lists. 


*Figures from Laboratory of Advertising Performance study 1115, avail- 
able on request. 





Because people buy our publications we must provide and maintain extra editorial 
features for our subscribers. That is why we have built one of the most extensive net- 
works of business and engineering correspondents around the world . .. why we maintain 
one of the 'argest Washington news bureaus of any business publisher . . . why we have 
twice as many editors as advertising salesmen . . . why we pioneered in the establishment 
of a Department of Economics . . . why we regularly conduct depth interviews among 
our subscribers . . . why we invest in constant and detailed editorial training and re- 
training programs that not only help maintain the highest editorial standards but also 
stimulate the interchange of ideas. 

Our paid circulation policies are based on the premise that the subscriber must be 
served, and served well. But merely making this statement doesn’t make it so. We must 
also satisfy the subscriber because our product is sold to him . . . and a product or service 
can only be sold successfully in proportion to the value it provides. 





—@; 


. 


«, McGraw-Hill 


7 U Bees & A Tt ON 8 
Selected and bought by over a million men in industry who want the best in editorial service. 


McGRAW-HILL PUBLISHING COMPANY, INC., 330 WEST 42nd STREET, NEW YORK 36, N.Y. 


> . 
“went 
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The Accurate Way to test MICRO 


and MACRO hardness 


Wilson TUKON testers make and measure extremely shallow 
indentations. They are used, for example, by manufac- 
turers of watches, hairsprings, needles and jewels. In 
laboratories, TUKON instruments test individual crystals 
or microscopic particles. On any job, they provide these 
important advantages: 

Accuracy — Precision-built TUKON testers give consistently correct 
results. Loads are applied without friction or impact— Bausch 
& Lomb optical equipment is standard — vibration is closely 
controlled. 

Long life—Simple design, rugged construction make TUKON testers 
as durable as a machine tool. 

Easy operation — Even an unskilled operator can get perfect readings 
after a short training peri 

Supplied complete — Special eoseaseries available for various sizes 
and shapes. 

A complete line of Wilson Rockwell instruments is available, includ- 
ing semi and fully automatic models. 

For Perfect Readings Every Time, use Wilson “ Brale’’ Diamond Pene- 
trators for Rockwell testers, and Knoop and 136 Square Base 
Pyramid Indenters for microhardness testing. 

Writs for details—Ask for Catalog RT-58. It gives complete infor- 
mation on the TUKON wd No well as on the full line of 
Wilson Rockwell hardness 


WILSON ‘ROCKWELL’ 
HARDNESS TESTERS 


Wilson Mechanical Instrument Division 


American Chain & Cable Company, Inc. 
230-B Park Avenue, New York 17, New York 
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STANDARD ZAGAR Gearless DRILL HEADS 
DRILL ANY NUMBER OF HOLES IN ANY PATTERN 
IN ANY MATERIAL ON ALL CENTERS 


Drill a maximum number of holes in 
one pass—in any material. Holes can 
be as close as twice drill diameter. 
Zagar gearless drillheads are built as 
a complete unit or may be adapted to 
any standard drill press. Send us your 
part drawing and we will submit our 
quotation. 


Ask for 
Engineering 
Menvai *'A-10"" 


y = 23886 Lakeland Bivd., Cleveland 23, Ohio 
@QHBT incorPorRated 
USE MORE SPINDLES TO DO MORE WORK 
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How to estimate the 
time element in 
any machining job 





Use this manual to make the 
winning but safe bids that 
mean more jobs and better 
profits for your shop. 


Machine Shop 
Estimating 


BY W. A. NORDHOFF 
Douglas Aircraft Company, Ine. 


Here’s the kind of on-the-job 


pages. 
thus., 
$9.00 


to make 
the 


| machine shop, 
| hether a job involves, Grilling, boring, 
teapots. threading, grinding—or any of the scores of other 
operat: handy — — you exactly what to 
consider in estimating job-tim 
covers every step—from reas up & job to tearing 
down—giving the specific time value established for each 
clement. The various non-machinin, 


partloular jobs on each type of machine in use today. 
SEE THIS BOOK 10 DAYS FREE 


McGraw-Hill BOOK CO., INC., Dept. FA-10-31-60 
pete W. 4ist St., NYC (36) 
© Nordhoffs’ MACHINE SHOP SoremAt- 
TW@ for 10" dupe free examination on approval. In 
+t oy de- 
Soon retu' id. (We pay for 
delivery 1 i} you remit with this couporn—same return 
privilege.) 
(Print) 
Name 


so heh pa 


Adress 
Clty 


For price and terme outside de U.S. 
write MeGraw-Hill Int'l, N.Y.C. 





STEEL BLUE 


Steps Losses 


making Dies and 
Vomprarae 


ws 


creases efficiency and 
accuracy. 


Write for sample 
letterhead 


on company 
THE DYKEM COMPANY 
23018 North 11th St. + St. Louis 6, Mo. 
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RIVETERS — PIONEERS in 

their line — head rivets from 

smallest to 34” diameter 

either by NOISELESS SPIN- 

NING or VIBRATING 

HAMMER method — Sizes to 

meet all needs — Types in- 

clude Vertical and Horizon- 

tal Multiple Spindles. 

Write for literature and don't 

forget to send samples. 

THE GRANT MFG. & 
MACHINE Co. 

85 Silliman Ave., Bridgeport, Conn., U. S. A. 
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B YOU CAN CUT 
| COSTS BY 
BENDING: 


LARGE AND SMALL PARTS 
FROM FORGINGS TO WELDMENTS 


... are today formed with greater speed, accuracy, 
and quality by cold bending on Pines Machines. 
Increased production, improved product quality 
and substantially reduced costs have resulted for 
hundreds of fabricators . . . men of vision who have 
applied the latest in bending machines, tooling, and 
techniques to the production bending of tube, rod, 
pipe, sections and extruded shapes. 





Call on Pines for assistance in evaluating your bending 
applications or for a cost analysis . . . no obligation. 
See how you can cut costs with results such as: 


Multi-throw crankshafts for farm machinery, form- 
ae erly forged, are now cold-formed on Pines Model 2 
at a savings of 88%. 


2 Boiler tubes accurately bent on Pines Model 40-T 
Bending Press with production increases up to 75% 
over former method. 


Zen Heater elements for electrical equipment, previ- 
ously bent by hand, are now formed on Pines 
Model 3% Machine with greater accuracy, im- 
proved product quality and a direct savings of 25%. 


Ml Stainless steel shroud sections for aircraft, formerly 
EM purchased as assemblies that were draw-formed 
and welded, are now produced on Pines Model 4 
with savings of $350 for each hour of Bending 
Machine operation. 
GET THE COMPLETE PROFIT STORY .. . WRITE TODAY FOR 
FREE CATALOG AND OTHER CASE STUDY REPORTS 


4) ON & S cnsincenins co. ine 


Speciaticts in Tube Fabricating Mechinery|) ©72 WALNUT © AURORA, KLLINOIS 
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se HERE'S HOW 


Here's the” 


PHOSPHATE baste 


4 = 


COATING fifi 
You asked TURCO ; 


1FEATURES 


During the first six months of 1959, 
Turco undertook an extensive 
survey of the phosphate coating 
market. Hundreds of users of these 
coatings were interviewed 
Thousands of questions were 
asked. When the answers were 
tabulated, Turco began the task of 
building an iron phosphate 
process to the exact specifications 
called out in the survey 


The new process is now available 
It is called Turco Paintite 
Paintite has been thoroughly field 
tested in the production lines 

of a dozen Turco customers. It has 
passed the most severe tests 

with flying colors. Turco is proud 
to announce the addition of 
Paintite to its ten other Turcoat 
phosphate and conversion coating 
processes that provide a better 
bond for organic finishing 





Get the full story on Paintite and the other ten 

phosphating and conversion coating processes in the complete 

“urcoat line. Write for your copy, along with Turco's 
Phosphating Reference Chart, today' 


TURCO 
PRODUCTS, INC. 


Chemical Processing Compounds 

24600 South Main Street, Wilmington, California 
FACTORIES: Rockdale, Ili., Houston, Wilmington 
London, Rotterdam, Sydney, Mexico City, Paris 
Hamburg, Montreal, Manila, Naha (Okinawa) 
Offices in All Principal Cities 


TURCO PRODUCTS. INC 
24600 South Main St.. Wilmington. Calif. 


MERELY AFFIX COUPON TO COMPANY LETTERHEAD 

Please send valuable booklet with Phosphat ] 
ing Reference Chart and full details on 
Paintite. 1 understand there is no cost or 1 
obligation on my part 


NAME 


TITLE oe a 
bE 


L es oe ose ee ee 


CIRCLE 265 READER SERVICE CARD 








| Welding Journal: 
machinists, designers, draftsmen, and 








YOUR POSTMASTER SUGGESTS: 
AVOID THE LAST MINUTE 
CHRISTMAS HOLIDAY RUSH! 


MAIL EARLY !! 


“FOR DISTANT OUT-OF-TOWN POINTS, 
MAIL BY DECEMBER 10, 1960” 


“FOR DELIVERY IN YOUR LOCAL AREA, 
MAIL BY DECEMBER 16, 1960” 











Answers to hundreds of 

METALWORKING 

questions—complete in 

one EASY-TO-USE 
volume 


W hat leading magazines 
say about this book: 
Automatic Machining: “Offers quick 


answers to metalworking problems of 
a practical nature.” 


Design News: “Digests vast amount of 
original source material otherwise diffi- 
cult to obtain even when one knows 
w look.” 

“Valuable aid to 


engineers.”’ 


Automotive Industries: “Storehouse of 


useful tables and formulas, plus .. . 
methods, materials, and equipment.” 


THE NEW 


AMERICAN 
MACHINIST’S 
HANDBOOK 


| Edited by RUPERT LE GRAND 


Senior Associate Editor, 
American Machinist/ 


Metalworking Manufacturing 


1579 pages, 5% x 8 
774 illustrations, $13.00 
Payable in instalments 


j= think of being able to find the answer— 
the dependable answer—to almost any ques- 


| tion—quickly—layouts, feeds, speeds, tools, jigs, 
| fixtures, mate 
os of machine shop or drafting room practice. 


rials, standards, tolerances—any 


New American Machinist’s Handbook pre- 
sents this kind of information, in the form in 
which you can best understand and use it. 


Here is a treasury of the kind of machine 
shop information that will help every man to 
save time and avoid trouble in his own work, 
to go ahead on any job with confidence, and to 
improve his skill, reputation, and earning power. 


See for yourself what this modern metal 
working guide can do for you. Look the book 
over for 10 days free. Pay on easy monthly terms 
if you decide to keep it. 


eee ee eae ee 


| SEND THIS FREE EXAMINATION COUPON | 


! 
| McGraw-Hill Book Co., Dept. FA-10-81-60 
827 W. 41 St, N.Y.C. 86 


rem acco! 

tion and return privilege.) 
(Print) 

Name 


Address 





10-31-60 | 


American Machinist /Metalworking Manufacturing * October 31, 1960 











SEARCHLIGHT SECTION “MIDWESTERN” 


ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 
OFFERS 


Listed below are used, surplus new and rebuilt ee ee _ 


acacela . ‘ i eae é 
achine tools or services as advertised in this section. poy i, aeons 2 cai 
G = Reconditioned—Guaranteed 


, : R 
The numbers after the advertiser's name, indicates “indicates 1940+ Model **Indicates 1950+ 
uTO 


. : Tl 
the products or services offered by the advertiser. “3¥4"—6 spat Congmatie /thrae, nee $14,990. 
i . *24” Bullard VTL w/Side Head RBG 
. Accessories 42. Power Equipment 74 Bullard * <Gutmaster’™ VTL Exeel. ‘nce $67,500. 
4 Automatics 43. Press Brakes 4 Sellers Dag Tbi. T . {ee $16,500 
. Boring Mills 44. Presses 20” No. 201% Barnes + | Sodl 5 mT Pr. F. 1750. 
. Broaching Machines 49. Roll Formers = Me gy By BALE AS eee. 
. Drilling & Reaming Machines 51. Saws ~ aw No. 2BMAG 2 MT, Deep Hole Atteh. 
*28” Colburn No. 4 MT, 3” ca 


. Electric Motors 53. Shapers Bates. welt 
*8 spdi 26 Ho Baker, Hydr., 4 


. Gear Cutting Machines 54. Shears "2 Spdi No. 20114 Barnes No. 3M 
. Grinding Machines . Welding Equipment pW Da 
. Lathes 66. Auctions 
. Milling Machines 67. Miscellaneous 24 Spl H-8 “ymtie & Tapper. Hydr 
. Planers 68. School “4 mane Amer. “H. Wizard” Thi. (1943) RBG 
*5’x11” Carleton, 4 MT Ser. 1A1418 RBG $8950. 
ra PLEX BROAC 
**5 ton—42" Cine. Vert. Hydro (1950) RBG $6450 

ADVERTISER Page No. KEY TO PRODUCTS OR SERVICES (1987) Cie Now $18,500 
Acme Institute of Technology 68 P ; Norm 15° Rens Ss $13,500 
Andrews Tools & Machinery Co., «gonad Landie CHW Univ Like New 4952 $15,000. 

Edward 1 30 *2 Cine. Genterless, Hydr Profile Dresser RBG 

> $4950. 

Auctioneers for Industry Inc. 66 *No. 8 Cine. Centerless, ydr Dressers (1945) $6450. 
Cincinnati Machinery Co. ; 6, 16, 25, 30, 40 eileen woEne. SUREA + on 
Cook County Machinery Co..... ; 25, 30, 36, 49, 51, 53 *30x36x 120" Thempeon Woriz, Tir Ciots) ity 
Eastern Machinery Co. 24 *1830 Cleerman, i000 RPM, R&I Ser CJBI87 
Electric Equipment Co. 1, 17, 42, 63 $10,500. arene 
Hyman & Sons, Joseph 43, 44, 54 18x80 Reed Prentice AT Ketch th vend (1 (1948) $2980. 
Lucas & Co. Inc., Austin D. 10x96, Monarch Hardened (1943) 
Lucas & Son Inc., J. L. . 5, 30, 36 [20x72 Monareh Tracer. Thrdg., ete. RBG $15,000. 
Midwestern Machinery Co. 6, 7, 16, 5, 30, 36, 44, 51, 54, 63 Chucks ete, 20 HP (1943) $9650. 
Miles Machinery Co. 








r 
a 7, 

National Machinery Exchange..... 4 44 0H Bullard Menutrol rot 8 
1 


6 “No. 8 Gisholt, Barfeed, 


Twist Drill Sales Co.; Hayden i 
66 “No. 4 W&S Preselector, Air Chueker 9ii942) $4850. 
44 _ 4 W&S Presel, Hydr Barfeed (1957) $14,500. 


Wershow, Milton J., David Weisz 
Wigglesworth Machinery Co. **No. 5 J&L, Hard. Ways, Acces i9a1) $0290. 
=A W4&S with Access. 1952, $18,500. 








ILLS 
**SES0 Mammut (German) Horiz. H.D. (1953) 
**V-20 Mammut (German) Vert. H.D. Univ. pease. 


22H K&T Vert 1400 RPM, 5 HP RC 
*33—2448 Sundstrand Rigidmill 15 HP (1952) 


searcuucut Equipment Locatin ons tant 
quip G stevie Sie anctfnaeet RF rout” Abuse. 


*34—48 Ci 
"Ne Cost or Obligation’ "56x96 Cine. Hydrom., Simplex R RCG, $5950. 


This service is aimed at helping you, the reader of “SEARCHLIGHT,” to locate rebuilt 4 ” 
and used machine tools and equipment, not currently advertised. (This service is for 

How to use: Check the dealer ads to see if what you want is currently advertised. 2848 Pleasont TA 5-446] Mpls 8, Minn. 
If not, send us the specifications of the equipment and/or components wanted on the = 

coupon below, or on your own company letterhead to CIRCLE 601 READER SERVICE CARD 


SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
c/o American Machinist/Metalworking Manufacturing IMMEDIATE DELIVERY 
Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. #5 mesren WIGH SPEED 0.8.1. BLANK: 
Your requirements will be brought promptly to the attention of the equipment dealers » Flywheel type, 1 
advertising in this section. You will receive replies directly from them. ssi, 9 1 Veni, Spat cones 1 
mend dnietn ddl intitle inineinmminmaians ws; bie Roll Feed and Scrap Cutter. Never used. 
Se hlight Equi Lecatiag PRICE: F.0.8. East Boston $11,076.00 each 
archlig pment Service, c/o Classified Advertising 
Amerioes Sheutihen/thetebwediiog aed Pe P.O. 12, N.Y. 36, LY. 6 ee 2 
7% HP , 40-80 SPM. Never 


Please help us locate the following equipment: PRICE F.0.B. East Boston 


WIGGLESWORTH 
MACHINERY COMPANY 
60 Border St., East Boston, Mass. 
CIRCLE 602 READER SERVICE CARD 


eee ce ccersuenenocecsscesoeccccocenscecces cess easees eo tecnee seeceesseesecesens cngeseese. secesecs ees OTORS « GENERATORS 


jase GU PTOIOY ocenccstnntrdtiancinnct iii TRANSFORMERS 
































|ELECTRIC EQUIPMENT Co. 








10/31/60 
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GIGANTIC PUBLIC AUCTION 


TUESDAY & WEDNESDAY NOVEMBER 29 & 30, 1960 
10:30 A.M. Each Day 
Inspection November 1 to Sale Date 


$5,000,000 EVALUATION 
MAJORITY MACHINES INSTALLED NEW SINCE 1950 
ONE OF AMERICA’S FINEST FACTORIES 


FORMERLY 


U. S. HOFFMAN MACHINERY CO. 
161 South Water St., Poughkeepsie, N. Y. 








For Free Descriptive Bruchure . . . 


AUCTIONEERS FOR INDUSTRY, INC. 


1422-27 Lewis Tower Bidg., Philadelphia 2, Pa., Kingsley 5-5213 
P. O. Box 122, Oradell, N. J., Colfax 1-5546 


WRITE... WIRE. . . PHONE 


Featuring... 


Billet Shear, Presses, Air Com- 
pressors, Heat Treat, Cranes, 
Sand Blast, Hydraulic Systems, 
Electric Sub-Stations, Lathes, 
Turret Lathes, Grinders, Drills, 
Milling Machines 


Highlighting... 


£15 Buffalo Billet Shear—22”x 
3” or 8” rourid Cap., new 1952. 
5—Worthington 1000 CFM Air 
Compressors—new 1948. 

350 Ton Lake Erie Hydraulic 
Press—new 1957. 
7—£3 Cincinnati 
Grinders—new 1947. 
3—15 Ton P & H Overhead 
Electric Traveling Cranes, new 
1950. 

Over 200 New Diamond Grind- 
ing Wheels 

Plus hundreds of other related 
items. 


Centerless 

















EASTERN 
Rebuilt Machine Tools 


THE SIGN OF QUALITY — 
THE MARK OF 
DEPENDABILITY 


GEAR Saran 
Type. z vetew Horizontal, m.d 
No ows Enveloping Gear ‘Generator, m.d. 
. t2 ‘Faliows Gear Shaving Machine, m.d., late 
. 7 Fellows, 1945 
7, 7A Fellows. belted m 
18 Fellows Gear Finishing Machine, m.d. 
. GIA Fellows, m.d., latest type, m.d. 1945 
. G45A3 Fellows vee belt drive 
. 645Y Fellows, m.d. 
60 Cross Gear Tooth Rounder or Pointing Ma- 
chine m.d. 
. 70 Cross Deburring Machine, m.d., 1940 
. 72 pemeee 5S. Spur Gear, m.d. 
. 75 Fell m.d, 
. 75A Fellows ‘ s ‘Seer & Helical, m.d. 
. 712 Fellows, 
. 725 Fellows, a. . 1945 
7125A Fellows H.S., m.d. 


GEAR CUTTERS 
12 Gleason Straight Tooth Bevel Gear Rough- 


or m.d. 
No. 36 Gould & Eberhardt Bevel & Spur Gear 
Reugher, m.d. 
No. 48 Fellows Gear Burnisher 
No. 88 Fellows Gear Burnis 
” Gleason Gear Generator, m.d. 
5AC Lees-Bradner Heavy Type Gear Gener- 
ator, m.d. 
No. 4—48" Brown & Sharpe 
No. 50 Cross Cluteh Miller. im. wy 
No. Brown & Sharpe Gear Cutter, m.d. 
WwW. C. Lipe Gear’ Chamfering, m.d. 
GEAR HOBBING MACHINES 
Type A Barber-Colman, m.d. 
Type S Barber-Colman, m.d. 
Type T Barber-Colman, m.d. 
No. | Lees-Bradner Universal, m.d. 
No. 3 Barber-Colman, m.d., 1945 
No. 5 New Automatic m.d. 
No. !2 Barber-Colman, double overarm, m.d. 
No. |2 Barber-Coiman, single overarm, m.d. 
No. 34 Brown & Sharpe, m.d. 
Neo. 130 Cleveland Vertical Rigid Hobber 
No. 12H Gould & Eberhardt Universal Mfg. m.d. 
G TESTERS 


Gear Wheel Co. Profile Testing 





FPV-60 Maag 
instrument 


TIMID aaa 


EMCO 
CIRCLE 605 READER SERVICE CARD 








CIRCLE 604 READER SERVICE CARD 


96” x 96" x 20° Cincinnati Hypro 1 7 Housing Planer, 
4 heads, pneumatic tool lifters, late. 

615" column American Holewizard Radial Drill column 
extended 2°, 32 speeds, late. 

14 x 12° x 30° Betts Double Housing Planer, 50 HP DC 
motor, 4 heads, box table, ACTUAL PHOTOGRAPH 
AVAILABLE. 

16” x 40° x 96” centers Norton Type “C”’ 
Grinder, two gaps, swing 40 x 28” in gaps, 
ical feed, late type. 

22” x 24° centers Monarch Model CM Geared Head Lathe, 
actual swing 27'2 16 speeds, two Carriages, tapers. 

45T Giddings & Lewis table type boring mill, table 40 x 

outer support, late type. 

Model 300 Hanchett, 13 x 48° table, complete with mag- 
netic chuck and rectifier, late type. 

24” x 72° Sidney G.L. late, 16 speeds, 
taper attachment. 

16” x 48° Thompson Hydraulic Surface Grinder, late type, 
AC motor. 

4A Warner & Swasey Saddle Type Turret Lathe, 24” 3 
jaw chuck, 84” hole in spindle. 

#32 Williams & White Multiple Punch, double crank, 
double geared 

15002 Chambersbure “Coco” Drop Hammer, 42” stroke. 


Cylindrical 
mechan - 


Timken bearing, 


incinnati Machinery 
COMPANY 


3901 Kellogg Ave., Cincinnati 26, Ohio 


Phone TR 1-0853 
CIRCLE 606 READER SERVICE CARD 


BRAKES PRESSES cueaps 


Will Lease or Furnish Long Terms 
JoserpH HYMAN & SONS 








2600 E. Tioga St., Philedeiphia 34, Pa. 
CIRCLE 607 READER SERVICE CARD 





TO HELP YOU... 
find equipment you need 
“Searchlight” Advertising 

LEGAL NOTICE 





STATEMEN cD E AC OF 
24, 1912, AS AMENDED BY THE ACTS OF MARCH 
3, 1933, JULY 2, 1946 AND JUNE 11, 1960 (74 MOTAT. 

208) SHOWING’ = OWNERSHIP, MANAGEMENT, 
AND CIRCULATION OF 

American anne Manufactupring pub- 
lished Bi-weekly at New York, New York for October 1, 
1960 

1. The names and addresses of the publisher, editor, 
managing editor and business managers are: Published 
by McGraw-Hill Publishing Company, Inc., 330 West 42nd 
St.. New York 36, N ; Editor, Burnham Finney, 330 
West 42nd St., New York 36, N. ¥.; Managin alte. 
Anderson Ashburn, 330 West 42nd St., New 36, 
N. Y.; Business manager, James J, Hogan, 330 West wt tind 
St., New York 36, N. Y. 

2. The owner is McGraw-Hill Publishing Company, Ine. 
330 Wi Vest 42nd St., New York 36, N. Y. Stockholders hold- 
ing 1% or more of stock are: Donald C. McGraw & Willard 
T. Chevalier, Trustees under Indenture of Trust m/b 
James H. McGraw, dated 1/14/21 as modified; Donald C. 
McGraw & Harold W. McGraw, Trustees under an In- 
denture of Trust m/b James H. McGraw, dated 7/1/37 as 
amended; Donald C. McGraw, individually; Estate of 
Mildred W. McGraw, Donald C. McGraw and Catharine 
McGraw ae. Be atr~ (all of 330 West 42nd Street, 
New York 36, Y.); Grace W. Mehren, 536 Arenas St.. 
LaJolia, calif. "Affiliated Fund, Inc., 63 gr a New 
York, N. Y.; Genoy & Co., P. O. Box 491 Church St. 
Station, New York, N. Y.; Touchstone & Co., c/o Well- 
ington Fund, Inc., Claymont, Delaware. 

3. The known bondholders, mortgagees, and other 
security holders owning or holding 1 percent or more of 
total amount of bonds, mortgages, or other securities are: 
None. 

4. Paragraphs 2 and 3 include, in cases where the stock- 
holder or security holder appears upon the books of the 
company as trustee or in any = fiduciary relation, the 

trustee 


ze 
stances and conditions under which stockholders and secu- 
rity holders who do not appear wu the books of the com- 
pany as trustees, hold stock and securities in a capacity 
other, a. that of a bona fide owner. 

The average number of copies of each issue of this 
publication sold or distributed, through the mails or 
otherwise, to paid subscribers during the 12 months 
preceding the date shown above was: 41,378 
McGRAW-HILL PUBLISHING COMPANY, INC. 

By JOHN J. COOKE, Secretary 
Sworn to and subscribed before me this 15th day of 


September, 1960. 
(SEAL) JANET A. dat 
) 


(My commission expires March 30, 
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MOSTLY NEW SINCE 1950. 


SEARCHLIGHT SECTION 


PUBLIC AUCTION 


AMERICA’S MOST MODERN STAMPING PLANTS 


OVER $5,000,000.00 EVALUATION 
former ACKERMANN MANUFACTURING CO. subsidiary of 


WHEELING STEEL Corp. wuee.ine, west VA. 


TuES.-wep.-THURS. NOV. 15-16-17 


(90 S.S. — O.B.1. AND HORN 
PRESSES TO 1500 TON) 


MODERN PRESSES 
MACHINE TOOLS ,. 


STARTING 
9 A.M. DAILY 


(LATHES, MILLS, GRINDERS, 
ADIAL DRILLS, SAWS, ETC.) 


CRANES—COMPRESSORS—WASHING LINES 
CONVEYORS—NEW PARTS and SUPPLIES 





(27) S$.S. PRESSES te 1500 Ton 
Many New Since 1950 


2318 Bliss 1500 Ton 

24822 Hamilton 1130 Ton 
#601%4 Toledo 1200 Ton 

(3) 44019 Hamilton 980 Ton 


4116) 
#312A 


Hamilton 850 Ton 
liss 720 Ton 


312A Bliss 720 Ton 
#84124 Hamilton 605 Ton 
310A Bliss 500 Ton 
240131 Hamilton 500 Ton 
(3) 96% Toledo 500 Ton 
#310 Bliss 500 Ton 

en | Bliss 500 Ton 


oledo 405 ba 


209 Bliss 405 

#7210%Q Fn Pg 385 Ton 
#10 Bliss 350 Ton 

#728 Hamilton 310 Ton 
22308 Bliss 320 Ton 

29414 Toledo 245 Ton 

28 Bliss 225 Ton 

3#94-60E Toledo 161 Ton 
240 ES Verson 200 Ton 


(43) 0.8.1. PRESSES 


(8) Bliss 430 200 Ton 


(3) Bliss 29) 


175 Ton 


(12) Bliss #28 95 Ton 


Niagara Aé! 
(2) Niagara 


148 Ton 
% 100 Ton 


5) 
(2) Cleveland #11-1 110 Ton 
(6) Bliss #8 95 Ton 
Bliss #7 71 Ton 
(4) Federal +6 65 Ton 
(2) Bliss 26 56 Ton 
(2) Niegora #A3 43 Ton 


HORN PRESSES 


(13) Horn Presses 88 to 14 Ton 


HYDRAULIC PRESSES & TRIMMERS: 
HPM Double Action 400 Ton; HPM CU-2 500 
Ton and 750 Ton; HPM Hydraulic Trimmer; 
(2) Whiting Trimmers and (4) Newbold 
Circle Trimmers. 


POWER SHEARS & BRAKES: 
(2) Niagara 10’ x %”; Cleveland 8’ x * 
and Niagara 6’ x 4%” Power Shears; Niaga 
62” x Ty 10 Ga. Shear & Canton #2 24” al aii 
gator Shear. 
Cleveland 350 Ton Press Brake. 


MACHINE TOOLS & EQUIPMENT: 


(2) Radial Drills: Cariton 4 7a and 3'11”; 
(12) Floor Drill Press 12 to 2 


Grinders: Hill Surface Grinder NAL doco 
Landis Cylindrical 14” x 36”; Heald 72A5 


Lothes: Le Blond 25 x 96” centers; Lodge & 
Shipley 20 x 72” centers; Nebel 18” x 
54” centers; Hendey 16 x 72” centers and 
24” x 54” centers. 


Mills: Knight #40 Vert. Mill & Drill; #4 Cinci 
Mill; King 42” Vert. Boring Mill. 

Saws: Do-All V-36 Job Selector; Rac 10’ Power 
Hack Saw; etc. 

(6) Shapers: G&E 32”, 24”, (2) 16”. 

SHOP EQUIPMENT COMPRESSORS: 
Tocco 100 KW induction Alternator Unit. 
Tocco 30 KW Induction Unit. 

(35) fevered Transformers from 3750 KVA 
to 75 KV, 


Pati  penciea oes 1850 CFM 300 
H.P. Ingersoll-Rand 1750 CFM 300 H.-P. 
Fuller 1080 CFM 250 H.P. 


Cranes: (2) Cleveland 10-ton and Niles 10 
Ton Bridge Cranes; Euclid 2-ton Monorail. 


Washers & Tumblers: Ranshoff Tumble 60 x 
72” mill (New ‘53); Howard Conveyor & 
Washer 30” x 45’; 30” x 32’; Schmeig Con- 
veyor Washer; Biakesell 36” x 30’ Washing 
Machine; Alvey-Ferguson Conveyor Washer. 


(75) WELDERS 10 to 300 KVA, SPOT, ARC, 
SEAM, PROJECTION, ETC. 
(66) Shop Conveyors; Palmer Bee 
Overhead Chain Conveyor System. 
(150) Electric Motors 4 to 60 H.P. 
ALSO: Fully equi hospital, Ozalid Biuve 
Print Machine & Drafti Equipment; Large 
Assorted Late “Bttice Machines & 
Equipment. 


10,000’ 





$100,000 NEW REPLACEMENT 
PARTS FOR PRESSES 


$200,000 NEW and used Shop Supplies; 
Tremendous Tool Crib; Precision Tool- 
ing; Measuring Instruments, Gages, 
Tool Steel, etc. etc. 








ONCE-IN-A-LIFETIME! 
Famous Product Lines 
Production Line Tools, Dies, etc. for com- 
plete line Boiler Heads and Tank Ends 
(Round from 6” to 48” Obround to 44”. 
Passenger & Bus & Truck Gas Tanks. 
Double Compartment Kitchen Sinks and 
mony others. 














- AUCTIONEERS - 


PHONE/WRITE/WIRE FOR FREE 16 PAGE CIRCULAR * 
MILTON J. WERSHOW 


e 7213 Melrose Ave.—WE. 3-8541 
Los Angeles 46, Cal. 


DAVID WEISZ 


840 San Julian—MA. 4-8005 7 
Los Angeles 14, Cal. 


EASTERN REP.: Stan Kleeman, 2727 Palisades, N. Y. 63, N.Y.—KI. 9-7330 
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35% OFF REGULAR PRICES 


For: Warner & Swasey + Gisholt + Foster « Acme + Bardons 
& Oliver + Jones & Lamson + Midland « Libby + Fastermatic 
* Potter & Johnston 

Tooling is New Government Surplus - Reconditioned 


TURRET LATHE 
TOOLING 


Everything in machine shop supplies from one dependable 
service... 


Edward Andrews 


TOOL DESIGN 
DIE DESIGN 


SHOP MATH, MECH. DRAWING 


Important courses now available by correspondence! 
Shep Math and Mechanical Drawing give you basic 
education you need for industrial work; both are 
complete, thorough, 100 hour courses. Acme’s Tool 
and Die Design training is recognized as tops for 
this important, high-pay field! Here is a career op- 
portunity for any qualified man willing to apply 
himself. Write today for catalog to ACME INST. 
OF TECHNOLOGY, Dept. 130, 50 S. Jefferson St., 
Dayton 2, Ohie. 




















Tools & 


Machi Company CIRCLE 614 READER SERVICE CARD 








Complete listing 


7°17” American Radial, Late 
of Turret Lathe and 4% Kili 


23 Friction Saws 
4"x18" Cine Pl. Grinder 1955 


bepmarte 10’ 4” Webb Roll, 1946 
Telephone: #5H K & T Plain Mill, Late 
Lineoin 5-4900 30” z 84” ¢ American Lathe 





%” Kane & Roach Shape Siraightence 
27” x 22’ ¢ Niles Le Late 
‘or our complete listing: 
COOK COUNTY MACHINERY COMPANY 
1036 W. Lake Street, Chicago 7, Ilinois 


Jordan 4- 
(Detroit OMiee) 


400-80 West Nine Mile Rd., Hazel Park, Mich. 
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PRACTICALLY NEW PRESSES 


525 tons, Bliss S00 00 Oe Bed 60°x54", Str. 8” 

160 tons, Bliss ¢ 60"x30", Str. &” 

250 = a, eaenater OS ease str 

Wares 600 Tons Double ik ‘Bee 180°x64" Double 
Roll Feed, Uneoiler, intener 

185 tons, Biles 58-48, Bed aerx30" 

100 tons, Bliss #5-36, Bed 88°x28" 

73 ton Minster ecomaker Model # P-2-75-36 

Bliss #6150 Hi m Speed Double Roll Feeds 

Bliss 6458, Bed 48°x18", Str. 4” 


oe Spetae Late, Type NK, 36” swing x 27’ 
Practically New wile Triplex Pumpe 
motors, Far 


FOR SALE 


54” Bullard High 
Lathe 1940 18” 


Column Vertical 
extra height 


100” Betts Vertical Boring Mill 1942 peg type 


rail 

#TG636 J & L Auto. Thread Grinder, 1940, 
univ. truing 

1" x 1%” National Long Stroke DSSD Cold 
Header—1941 

48” x 33’ cc Niles Geared Head Lathe, 1940, 
taper two carriages. 





Turret 


CIRCLE 615 READER SERVICE CARD 





DECIMAL DRILLS 
DRILL BLANKS 
REAMER BLANKS in 
Steps of .001” 


HAYDEN TWIST DRILL SALES CO. 


toowy 4 
oyr'goed ye Westlnghense s00 HP 


ed Gear Cases, end starting cauipment #30CSM Kearney & Trecker Plain Miller, 








“It it’s machinery; We have it.” 1948, Mono-lever control. 
NATIONAL 


MACHINERY EXCHANGE 
138 Mott St., N. Y. CAnal 6-2470 


J. L. LUCAS & SON, INC. 


Bridgeport 5A, Connecticut 








25203 Ryen Rd., Warren, Mich. 














CIRCLE 610 READER SERVICE CARD CIRCLE 612 READER SERVICE CARD 


OVER 1.000 NEW AND USED 
MACHINE TOOLS IN STOCK 








CALL FOREST 7-530! NOW 


2—i0" Dia. x 138%” Long SCHMITZ ROLL- 
—e MILLS Bronze Bearings—Water Cooled 
olls. 


Hand Adjustable 
Clean Machines — Priced Right 


AUSTIN D. LUCAS & CS. Nc. 
97 Lindley Street, Bridgeport 8, Conn. 


2 LATEST ST 


3105 














CIRCLE 611 READER SERVICE CARD CIRCLE 613 READER SERVICE CARD 


For Information 
About Classified Advertising, 


Cscliaal 
The McGraw-Hill fcc 
, | a? You 





ATLANTA, 3 HOUSTON, 25 
1301 Rhodes-Haverty Bldg. JAckson 3-695! Prudential Bidg., Holcombe Bivd. Rm. W-724 
R. POWELL JAckson 6-128! 
BOSTON, 16 GENE HOLLAND 
Copley Square COngress 2-1160 LOS ANGELES, 17 
M. J. HOSMER 1125 W. 6th St. 


. HUntley 2-5450 


CHICAGO, 11 Ww. C. GRi 
520 No. Michigas Aw a MOhawk 4-5800 NEW YORK, 36 
GGENS 500 Fifth Ave OXford 5-5959 
CLEVELAND, 13 


H. T. BUCHANAN 80. LAWLESS 
1164 I ti Bidg. SUperior 1-7000 - W. 
wm b. SULLIVAN PHILADELPHIA, 3 


DALLAS, 2 Six Penn bsg , LOcust 8-4330 
1712 C St., Vaughn B -_W. 
= oven ieride 75117 PITTSBURGH, 22 
J. GRANT 4 Gateway — Pence EXpress 1-1314 
DENVER, 2 : 
1790 Broadway, Tower Bldg. Alpine 5-298! ST. LOUIS, 8 
J. PATTEN 3615 Olive St. JEfterson 5-4867 
DETROIT, 26 SAN FRANCISCO, 4 
856 Penobscot Bidg. WOodward 2-1793 68 Post St. DOuglas 2-4600 
P. HAMMOND S. HUBBARD 












CIRCLE 616 READER SERVICE CARD 





ADDRESS BOX NO. REPLIES TO: 
Box No. Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. Box 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 


POSITION WANTED 








Wanted—Challenging management operating 
position making best use of 25 yrs solid back- 
ground in shop operation & supervision, tool- 
ing, cost reduction, liaison, design & automa- 
tion, & development of precision mch. tools, roll 
formed metals & textile mchy. Magnetic memory 
drums & dsc files, digital computer, electro-mech. 
& hydraulic products. 46—college trained in 
Mech. & Ind. Eng. (no degree) $12,000 min. salary 
—secondary to good living conditions for young 
family. In requesting resume please mention 
your ideas for mutual benefit. PW-5338, Ameri- 
can Machinist. 














Somebody— 
Somewhere, 


meeds your idle equipment! 
Reach that buyer quickly and 
economically thru the 


“SEARCHLIGHT 
SECTION” 


The meeting place of Used 
Equipment Buyers and Sellers 
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Atlenta 3 . Robert H. Powell, Jr., 1861 
Rhodes Haverty, Bidg., Jackson 38-6061 

Beston 16. . . CG. W. Chapman, Jr., 
Koch, Copley Square, Congress 2-1160 

Chicago 11... W. J. Haring, T. H. King, 
520 N. Michigan Ave., Mohawk 4-5800 

bay a 8... W. J. Reichard, 2687 Erie 

. East 1.6110 

ensetinn 13. 
Illuminating Bidg.. 
or 1-7000 


J. H. 


+ William E. Surgner, 1166 
SS Public Square, Superi- 


te. James R. Pierce, 901 Vaughn 
1713 Commeres St., Riverside 7-5117 

Den 2 + « John W. Patten, Tower 
Buildieg, 1700 Broadway, Alpine 5%-2961 

Detrolt 26 . H. M. Rollins, 856 Penob- 
scot Bidg., Woodward 2-1793 

Houston 25 . . . Gene Holland, W-724 Pru- 
dential Bullding, Jackson 6-1281 

Les Angeles 17 . . . Robert Obenour, 1125 
West Sixth St., ey 2.5450 

New York 36 . R. J. &. 
Richardson, 500 Fifth a. Ox $5959 


Philadelphia 3. . . J. P. Tiebout, 6 Penn 
Center Plara, Locust 8-4330 


Dallas 
a 


Pittsburgh 22 . . . K. Reeves Cook, 4 Gate- 
way Center, Express 1-1314 
St. Lowls ©... T. H. King, 3615 Olive 
St., Continental Bldg., Jefferson 5-4067 
See eee <.. - « Sts Cees, Sen 
. Douglas 2-4600 
Maleolm Thiele, McGraw-Hill 


House, 95 Farringdon St., Leadon E. C. 4 
Kimes, 85 Westend- 


Germeny . . . Stanley 

strasse, Frankfurt/Main 
Switzerland . . . Michael R. Zeynel, 2 Place 
da Port, Geneve 








THESE PARTS ARE BEING PRODUCED AT SPEEDS OF 90 TO 250 PCS/MIN 


PROFIT-TREE! 


These are formed parts produced in single automatic op- 
erations on the revolutionary new Torrington Vertical 4- 
Slide. 








With precision and speed, the Verti-Slide has replaced as 
many as five and six progressively tooled presses in the 
production of a complex part. Normal secondary opera- 
tions such as welding are being done in one continuous 
automatic operation in excess of 100 pcs/min. 





If you make or buy complex wire or strip parts, the Verti- 
Slide method offers dramatic reductions in production 
cost. Less parts handling, in process inventory, machine 
space—all mean greater profits to you. 





Write or call for field technical data or a Torrington Sales 
Engineer. 


THE TORRINGTON MANUFACTURING COMPANY 


MACHINE DIVISION Torrington, Connecticut 
CIRCLE 266 READER SERVICE CARD 











Use this convenient, time-saving card 
to keep up-to-date with 
the metalworking industry 


PRINT OR TYPE 
NAME AND ADDRESS 


Circle key 
number 

which 
corresponds 

to number of 
advertisement, 
shop equipment item, 
or catalog 

in which 

you are 
interested 


served by 


Vetalworking 
Vanufacturing 


American 
a’, F-Teodalisli-ns 





FREE LITERATURE 
12 3 4 5 6 7 8 ¥ 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 


NEW SHOP EQUIPMENT, MATERIALS, PARTS 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 
78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 
104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 
125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 
146 147 148 149 150 
ADVERTISEMENTS 
151 152 153 154 155 157 158 159 160 161 
167 168 169 170 172 173 174 175 176 178 179 180 181 182 
188 189 190 191 193 194 195 196 197 199 200 201 202 203 
209 210 211 212 214 215 216 217 218 220 221 222 223 224 
225 226 227 228 230 231 232 233 234 236 237 238 239 240 
246 247 248 249 251 252 253 254 255 257 258 259 260 261 
267 268 269 270 272 273 274 275 276 278 279 280 281 282 
288 289 290 291 293 294 295 296 297 299 300 301 302 303 
309 310 311 312 314 315 316 317 318 320 321 322 323 324 
330 331 332 333 335 336 337 338 339 341 342 343 344 345 
351 352 353 354 355 356 357 358 359 360 362 363 364 365 366 
372 373 374 375 376 377 378 379 380 381 383 384 385 386 387 
393 394 395 397 398 399 400 401 402 404 405 406 407 408 
414 415 416 418 419 420 421 422 423 425 426 427 428 429 
435 436 437 439 440 441 442 443 444 446 447 448 449 450 
456 457 458 460 461 462 463 464 465 467 468 469 470 471 
477 478 479 481 482 483 484 485 486 488 489 490 491 492 
498 499 500 502 503 504 505 506 507 509 510 511 512 513 
519 520 521 523 524 525 526 527 528 530 531 532 533 534 
540 541 542 543 544 545 546 547 548 549 551 552 553 554 555 
561 562 563 564 565 566 567 568 569 570 572 573 574 575 576 
582 583 584 585 586 587 588 589 590 591 593 594 595 596 597 


SURPLUS, USED, REBUILT EQUIPMENT 
601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 617 618 619 $20 621 
622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 638 


[] PLEASE ENTER MY SUBSCRIPTION FOR ONE YEAR @ $3.00 
UNITED STATES ONLY) 





~ MORE METALWORKING FACTS FREE on: 





FIRST CLASS 





PERMIT NO. 64 
(Sec. 34.9 P.L.&R.) 
NEW YORK, N. Y. 








1960 


October 31, 


(this card expires February 28, 1961) 


Products Ad vertisaal 


New Equipment, Materials, Parts 


Catalogs and Bulletins 





BUSINESS REPLY MAIL 


No Postage Necessary if Mailed in the United States 





To Get These 
Metalworking Facts: 


. Circle key number on this 
prepaid card which corre- 
sponds to number of the 
advertisement, new equip- 
ment item or catalog which 
interests you. 


. PRINT or TYPE Your 
Name, Title, Company 
Name and Address. 


3. Tear off ana mail... We’ll 
gladly do the rest. 


PS. Te 


POSTAGE WILL BE PAID BY 


330 West 42nd Street 
New York 36, N. Y. 
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Reader Service Dept.—22 FL. 
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COGSDILL DRILLS 


An important part of 


Threadwell’s growing line of cutting tools 


Famous brand 


Complete range of 
sizes and styles 
Immediate 


THREADWELL TAP & DIE CO. 


delivery from stock 
GREENFIELD, MASSACHUSETTS 


Stocking Warehouses: New York — Cleveland 
Detroit — los Angeles — Greenfield, Mass. 


CIRCLE 152 READER SERVICE CARD 





Machine tool obsolescence 


is EVERYBODY'S business 


These are the facts: 

Machine tool obsolescence in the United States is 
about 50%. 

Some European countries have only 10% machine 
tool obsolescence. 

The tax laws relating to machine tool depreciation 
in this country are a deterrent to replacing outmoded 
or worn-out machines. 


Every other industrialized nation offers incentives 
for industry to maintain and upgrade productive 
capacity. 


Here is the result: 

With better production facilities, many countries are 
squeezing us out of world markets; beating us in our 
own backyard in some instances. 


Here is what has to be done: 

American industry must be allowed to write off 
machine tools at a high-enough figure to permit re- 
placing and upgrading when the need arises. 

Modern depreciation allowances are now being 
considered that will remove these constrictions — 
make it easier for American industry to compete in 
world markets. Keep your employees informed about 
their stake in keeping American industry strong. More 
liberal depreciation allowances will mean more jobs 
and more job security for your employees, and ours, 
more business, a better chance to compete for your 
company and ours and greater economic progress for 
America. 


The Timken Roller Bearing Company 
Canton 6, Ohio 
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